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INTRODUCTION 


The 305 Issues contained in this volume represent topics recommended for study 
in order to develop requirements in support, of Space Station crew performance/ 
productivity. The process by which these Issues were developed is described in 
Volume I. One hundred eight of these Issues were selected arid topically grouped 
to prepare 67 study Management Plans, which are contained in Volume V. 

The overall subject matter, Space Station elements affecting crew productivity, 
was organized into a coded Subelement listing, which is included in this volume 
for the reader's reference. Each Issue is numbered according to that 5 digit 
topical coding scheme. Multiple Issues within a Subeiement (topic) are 
sequentially numbered, forming a 7- digit Issue number. The first digit 
corresponds to one of five element Groups. Groups 1 through 4 are IVA specific; 
Group 5 elements relate to IVA/EVA Interface. 

Because it. was not possible to complete and fully integrate these study results 
with those of the Advanced EVA Systems studies (refer to Volume I) all Group 5 
Issues are "Preliminary", and are so marked. 

The Requirements column on each Issue page shows a cross-reference to the 
unresolved requirement statement(s) (sometimes omitted) contained in Volume III, 
correspondingly organized by the same Subeiement number - unless otherwise 
ri o t e d . 


Because topical overlaps were frequently encountered, many initial Issues we>e 
consolidated to form this final set. Apparent gaos, therefore, may be accounted 
for by a ri Issue described within a related Subeiement.. 

A glossary of abbreviations used throughout the study documentation is also 
included. 

The complete set. of Volumes for the Human Productivity Final Report are: 


Volume 

I 

- 

Final Report (Study Description) 

Volume 

1 1 

- 

Executive Summary (and Oral Review) 

Volume 

III 

- 

Requ i remen t s 

Vo 1 ume 

IV 

- 

Issues 

Volume 

V 

- 

M a n a g e m e ri t Plans 
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EXPANDED VS REDUNDANT FACILITIES 
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TRAFFIC FREQUENCY DETERMINATION 

1020201 

EVA ORU MAINTENANCE ACCOMMODATIONS RGMTS 

1020301 

WORKSTATION LOCATIONS CRITERIA 

i 020401 

MAXIMUM HATCH SIZE 

1030101 

INTERIOR DESIGN GUIDELINES 

1030201 

INTERIOR DESIGN MODIFIABILITY PROVISIONS 

1030301 
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1030302 

INTERIOR LOCATION COORDINATE SYSTEM 

1040001 
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1040201 

ACCESS FOR PRESSURE LEAK REPAIR 
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NEUTRAL BODY POSTURE DATA DEVELOPMENT 
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1060101 
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STANDARD HARDWARE AND INTERFACE RQMTS 

1070601 

WINDOW MAINTENANCE AND PROTECTION ROMTS 
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STOWAGE CONFIGURATION 

1090201 

FOOD/GALLEY SHELF STOWAGE REQUIREMENTS 

1090202 
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2010101 

ATMOSPHERE SPECIFICATION 
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WINDOW RADIATION PROTECTION 

2020105 

SHIELDED STORAGE 

2020 106 

RADIOLOGICAL TRAINING 
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SOLAR FLARE RISK 
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MICROMETEORITE AND DEBRIS PROTECTION 
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RAD SHIELDING STRATEGY FOR GROWTH 
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RF/MICROWAVE EXPOSURE LEVELS 
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LASER LIGHT PROTECTION OPTIONS 
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SYNERGISTIC INDUCED ENVIRON . EFFECTS 

2040101 

PHYSIOLOGICAL EFFECTS OF LIGHT 
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PREDICTION OF LOW FREQUENCY NOISE 
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12070402 
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12070501 

STRESS LEVEL DETERMINATION 

1 2070502 

STRESS FACTORS DEFINITION 

1 2070503 

STRESS CONTROL TECHNIQUES 

12070504 

STRESS REDUCING MEDICATIONS 

12070505 

CHRONIC STRESS DIET REQUIREMENTS 

12080101 

ROUTINE MEDICATION GUIDELINES 
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DEFINITION OF ACCEPTABLE MEDICAL RISK 

12080105 
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MED HANDLING OF PSYCHIATRIC EMERGENCY 

1208010° 
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12080401 

MEDICAL EXPERT SYSTEM DEVELOPMENT 

12080402 

RULES FOR USE OF MEDICAL EXPERT SYSTEM 

12080403 
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12080501 

DIAGNOSTIC CAPABILITY CRITERIA - GROWTH 
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TREATMENT CAPABILITY CRITERIA - GROWTH 
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1 2090201 
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1 2090202 

FACILITY FOR INDIVIDUALIZED RECREATION 

12090301 
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12090302 
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12090401 

GROUND NEWS DISSEMINATION 

12090501 

RECREATION OBJECTIVES 

1 2090*02 

SURPRISE ACTIVITIES 
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COMMODE DESIGN REQUIREMENTS 

12100102 

URINAL DESIGN REQUIREMENTS 

12100103 

BODY WASTE HANDLING 

12100104 

NUMBER & LOC. OF COMMODE/URINAL UNITS 

12100201 

SHOWER UNIT DESIGN REQUIREMENTS 
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SHOWER USE REQUIREMENTS 
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BODY DRYING AFTER SHOWERING 

2100301 

PARTIAL-BODY CLEANING RQMTS 

2100401 

BODY GROOMING REQUIREMENTS 

2110101 

MENU SELECTION 

2110102 

SNACKS/BEVERAGES SELECTION 

2110301 

INDIVIDUAL VS BULK FOOD PACKAGE RQMTS 

2110302 

AUTOMATIC FOOD INVENTORY SYSTEM 

2110501 

FOOD HEATING METHODS 

2110601 

ZERO-G FOOD CONTAINER/UTENSIL DESIGN 

2110701 

REUSABLE FOOD SERVING COMPONENTS 

2110801 

METHOD OF HEATING OR COOLING WATER 

2120201 

CLEANING MATERIALS 

2120202 

HOUSEKEEPING EQUIPMENT 

2120501 

WASHER/DRYER DESIGN 

2120601 

DISHWASHER DESIGN 

2120701 

HOUSEKEEPING EQUIP-GROWTH RQMTS 

2130101 

WASTE/TRASH PREDICTION MODEL 

21 30201 

WASTE/TRASH MONITORING 

2130202 

WASTE/TRASH COLLECTION METHODS 

2130401 

MICROBIAL STABILIZATION TECHNIQUE (S) 

2130501 

WASTE/TRASH TRANSFER EQUIPMENT 

2130601 

TRASH COMPACTOR REQUIREMENTS 

2130701 

CONTINGENCY TRASH DISPOSAL METHOD 

2140101 

SPARES COMPATIBILITY W/SS SYSTEM 

2140102 

MODULE DOCKING AIDS 

2140201 

INVENTORY MANAGEMENT SYSTEM DEVELOPMENT 

2140202 

LOCATION OF ON-BOARD SPARES 

2140701 

PACKAGING CONCEPTS 

2150101 

STANDARDIZED FOOTWEAR/FOOT RESTAINT SYS 

2150201 

BODY RESTRAINTS 

2150301 

CABLE AND HOSE MANAGEMENT SYSTEM 

2150302 

EQUIPMENT RESTRAINT 

2150501 

CREW PORTABLE RESTRAINT SYSTEM 

2160101 

CREW TRANSLATION AIDS 

2160102 

INADVERTENT IMPACT PROTECTION 

2160201 

CONTAINMENT & TRANSLATION OF EQUIPMENT 

2180201 

QA ON-ORBIT VERIFICATION RQMTS 

2130202 

QA VERIFICATION TOOLS AND EQUIPMENT 

2130203 

FLUID SYSTEM VERIFICATION 

2180204 

FRACTURE CONTROL PARTS INSPECT. CRITERIA 

2180301 

ON-ORBIT FLUID SYSTEM CONTAM. CONTROL 

2180302 

EQUIPMENT STATUS MARKING ON-ORBIT 

2130401 

ON-ORBIT SYSTEM CERTIFICATION RQMTS 

2180501 

ON-ORBIT PROBLEM REPORTING (PRACA) SYS 

2180601 

ON-ORBIT CONFIGURATION MODS VERIFICATION 

2180602 

ON-ORBIT QUALITY ASSURANCE RECORDS 

2180701 

HABITABLE VOLUME LEAK POINT LOCATION 

2190101 

IV UNDERGARMENT DESIGN 

2190102 

IV OUTERGARMENT DESIGN 

2200101 

EQUIPMENT VIBRATION/MOUNTING STANDARDS 

3010101 

DEPTH OF SYSTEM FUNCTION TRAINING 

3010102 

SELF-MANAGED TRAINING 

3010103 

ON-ORBIT OJT TRAINING COST & BENEFITS 
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3010201 

SIMULATION FIDELITY FOR ALL TRAINING 

3010301 

NON-CRITICAL TASK TRAINING ON-ORBIT 

3010401 

TRAINING PERFORMANCE CRITERIA 

3010402 

CRITICAL TASK CROSS-TRAINING 

3010403 

ON-ORBIT REFRESHER TRAINING 

3010501 

SMALL GROUP SYSTEM 

3010601 

FAMILY SUPPORT METHODS 

3030101 

SUITED IVA CONTINGENCY OPS 

3030102 

WALL ACCESS/REPAIR 

3030103 

CRITICAL SYSTEM DEFINITION 

3030401 

RADIATION-DAMAGED PARTS REPLACEMENT 

3030501 

CUSTOMER ORU DESIGN STDS 

3030502 

LEVEL OF ORU 

3030601 

MAINTENANCE WORKSTATION 

3040101 

MAINTENANCE WITHOUT SHUTDOWN 

3040701 

CUSTOMER TECH DOCUMENTATION REQUIREMENTS 

3050101 

SUPPORT EQUIPMENT REDUNDANCY 

3050201 

SUPPORT EQUIPMENT DESIGN STANDARDS 

3050401 

GROUPING OF ON-BOARD TOOLS 

3060101 

IVA/'EVA TASK & LEARNING CURVES 

3060102 

SHIFT OPTIONS 

3060103 

MISSION LENGTH REQUIREMENT 

3060104 

VARIED CREW SCHEDULE MODELS 

3060105 

TASK PERFORMANCE ANALYSIS 

3060106 

REC/LEI SURE TIME REQUIREMENTS 

3060107 

PRODUCTIVITY FACTORS 

3060108 

REST BREAK REQUIREMENTS 

3060109 

ON-BOARD TASK TRAINING TIME 

3060110 

TRAINING TIME EFFECTIVENESS 

3060111 

SHIFT EFFECTS ON PERFORMANCE 

3060201 

IMPORT . /ESSENT . SKILLS FOR JOB ROTATION 

3060202 

TRAINING METHODS FOR JOB ROTATION 

3060203 

MENIAL TASKS DISTRIBUTION 

3060301 

FACTORS FOR WORK SCHEDULING 

3060302 

DEVELOP EXPERT SCHEDULING SYST. RQMTS 

3060303 

PRE-MISSION PLANNING CREW INVOLVEMENT 

3060304 

GROUP SUPPORT FOR LONG-RANGE PLANNING 

3080101 

ORGANIZATIONAL STRUCTURE 

3080102 

CREW CAREER OPTIONS 

3080103 

P. I. ROLE 

3080201 

METHODS TO ENHANCE CREW TEAMWORK 

3080202 

DECISION MAKING TECHNIQUES 

3080203 

CREW FEEDBACK 

3080204 

AIR-TO-GROUND PROBLEM RESOLUTION 

3080205 

CREW PARTICIPATION IN ORG. DEVELOPMENT 

3080301 

CREW TEAMWORK EFFECTIVENESS 

3090101 

AUTONOMY TECH SELECTION/TIME PHASING 

3090102 

ON-ORBIT VS GROUND TASK ASSIGNMENT 

3090103 

ON-ORBIT VS GRD OFF-NOMINAL ACT PROTOCOL 

4010201 

WORKSTATION DESIGN GUIDELINES 

4010202 

TASK VERIFICATION AT WORKSTATIONS 

4010401 

PORTABLE WORKSTATION CONFIGURATION 

! 5010101 

RESIZING VOLUME 

i 5010102 

EQUIPMENT AIRLOCK LOCATION 
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5010404 
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5010405 
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MAN-TENDED COORDINATES 

5510302 

MAN-TENDED EQUIPMENT LABELING 
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WINDOW MAINTENANCE AND PROTECTION RQMTS 
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WASTE/TRASH DISPOSAL 


21308 

GROWTH 

21* 

l SUPPLY SUPPORT 

* 

21401 

RESUPPLY REQUIREMENTS 

* 

21402 

INVENTORY MANAGEMENT AND CONTROL 

♦ 

21404 

TRANSPORTATION AND HANDLING 

+ 

21407 

PRESERVATION, PACKING & PACKAGING 

215 

RESTRAINT SYSTEMS 


21501 

FOOT RESTRAINTS 


21502 

BODY RESTRAINTS 


21503 

EQUIPMENT RESTRAINTS 


21504 

SLEEP RESTRAINTS 

* 

21505 

PORTABLE RESTRAINTS 


2150b 

HANDHOLDS 


216 MOBILITY AIDS 

21601 INSTALLED EQUIPMENT 

21602 PORTABLE GEAR 
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217 COMMUNICATIONS 

* 21701 SYSTEMS 

* 21702 LOCATIONS 

* 21703 FUNCTIONAL TYPES 

* 21705 RECORDKEEPING 

* 2 1 7 0 1 NONNORMAL COMMUNICATIONS 

218 QUALITY ASSURANCE 

* 21801 PROCEDURES VERIFICATION 

* 21802 CONDITION VERIFICATION 

* 21803 CONTROL 

* 21804 EQUIPMENT CALIBRATION/CERTIFICATION 

* 21805 ANOMOLY INVESTIGATION, ANALYSIS & EVALUATION 

* 2180b REPORTING AND RECORDING 

* 21807 DETECTION, ISOLATION AND IDENTIFICATION 

219 CLOTHING 

21901 IV CLOTHING (UNDERWEAR AND OUTERWEAR) 

21 *03 GROWTH 

220 VIBRATION 

* 22001 VIBRATION CONTROL 


CREW ACTIVITIES 

301 CREW TRAINING 

30101 TRAINING METHODS 

30102 TRAINING DEVICES & MEDIA 

30103 TRAINING LOCATION 

30105 TRAINING FOR ORGANIZATIONAL EFFECTIVENESS 

30107 GROWTH 

303 MAINTAINABILITY 

* 30301 ACCESSIBILITY 

* 30302 COMMONALITY 

* 30303 MAINTAINABILITY HARDWARE CHARACTERISTICS 

* 30304 TESTABILITY/DIAGNOSTICS 

* 30305 ORU DEFINITION/CONFIGURATION 

* 30306 MAINTAINABILITY AIDS 

* 30307 CREW SKILLS 

* 30308 GROWTH 

304 MAINTENANCE 

* 30401 MAINTENANCE CONCEPT 

* 30402 SCHEDULED MAINTENANCE TASKS 

* 30403 UNSCHEDULED MAINTENANCE TASKS 

* 30404 TECHNICAL DOCUMENTATION 

* 30405 CUSTOMER SCHEDULED MAINTENANCE TASKS 

+ 3040b CUSTOMER UNSCHEDULED MAINTENANCE TASKS 

* 30407 CUSTOMER TECHNICAL DOCUMENTATION 

305 SUPPORT EQUIPMENT 

* 30501 FUNCTIONAL LIMITATION 

* 30502 COMMONALITY/STANDARDIZATION 

* 30503 ARRANGEMENT 

* 30504 LOCATION 

* 30505 IDENTIFICATION/LABELING 
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306 ACTIVITY PLANG/SCHEDG 

* 30601 DUTY CYCLES 

+ 30602 JOB ROTATION 

* 30603 SCHEDULING METHODS 

307 MAN-MACHINE ROLES 

* 30701 MAN-MACHINE ROLE 

* 30702 GROUND MAN-MACHINE ROLES 

* 30703 GROWTH 

308 ORGANIZATION 

30801 ORGANIZATIONAL STRUCTURE 

30802 METHODS TO ENHANCE COMPATIBILITY 

309 STATION AUTONOMY 

* 30901 AUTONOMY 

* 30903 GROWTH 


4 IVA SYSTEMS 


aOl WORKSTATIONS 

* 40101 WORKSTATION DEFINITION 

* 40102 WORKSTATION GENERAL REQUIREMENTS 

* 40103 WORKSTATION UNIQUE REQUIREMENTS 

40104 PORTABLE WORKSTATION 


402 DATA 

* 40201 
40203 
40205 

* 4020b 
40207 
40209 


MANAGEMENT 

GENERAL DATA MANAGEMENT 
OPERATING SYSTEM 
MEMORY CAPABILITY 
INTERFACE COMPATIBILITY 
MAINTENANCE/REPAIR 
APPLICATION PROGRAMS 


5 IVA/FVA INTERFACE 

501 AIRLOCK 

50101 SYSTEMS 

50102 FUNCTIONAL/PERFORMANCE REQUIREMENTS 

50103 HYBERBARIC 

50104 EVA SUPPORT 

50105 MAINTAINABILITY 

50106 MATERIALS PROCESSES 

50107 COMMONALITY 

50108 SAFETY/TRAINING 

** 502 SERVICING AREA 

** 503 SUPPLY SUPPORT 

504 STOWAGE/STORAGE 

50401 EMU EQUIPMENT 

50402 EEU EQUIPMENT 

50403 RESTRAINTS/TETHERS/EVA TOOLS 

50404 EMU/EEU SERVICING & CHECKOUT EQPT . STORAGE 

50405 MAINTENANCE & REPLACEMENT PARTS 
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50406 PAYLOAD SUPPORT EQUIPMENT STOWAGE 

50407 GROWTH 

** 505 ATMOSPHERE 

506 PERSONNEL HYGIENE 

50601 IN-SUIT BODY WASTE MANAGEMENT 

50602 SUIT HYGIENE 

507 TRAINING/PROCEDURES 
50701 GENERAL 

** 508 COMMUNICATIONS 

** 509 DATA MANAGEMENT 

55 x MAN-TENDED 

55101 GENERAL LAYOUT 

55102 TRAFFIC FLOW 
5510u DECOR 

55104 MATERIALS 

55105 ANTHROPOMETRY 

55106 MODULARITY 

55107 WINDOWS/REMOTE VIEWING 
55109 STOWAGE/STORAGE 

55201 INTERNAL ENVIRONMENT 

55202 EXTERNAL ENVIRONMENT 

55203 INDUCED ENVIRONMENT 

55204 AREA LIGHTING 

55205 NOISE 4 VIBRATION 

5520b CREW SAFETY 

55213 WASTE/TRASH MANAGEMENT 

55214 SUPPLY SUPPORT 

55215 RESTRAINT SYSTEMS 

5521b MOBILITY AIDS 

55217 COMMUNICATIONS 

55218 QUALITY ASSURANCE 

55301 CREW TRAINING 

55303 MAINTAINABILITY 

55304 MAINTENANCE 

55305 SUPPORT EQUIPMENT 

5530b ACTIVITY PLANNING AND SCHEDULING 

5530' MAN-MACHINE ROLES 

55309 STATION AUTONOMY 

55401 WORKSTATIONS 

55402 DATA MANAGEMENT 

* IVA Subelements having Requirements and Issues of concern to EVA 
Systems . 

*+ Requirements generated by Advanced EVA Systems Design Requirement 
Study . 
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GLOSSARY 


ACGIH 
AF 
A I 

ANSI 

ASE 

ATAC 

BP 

C 

C&T 

CAD 

CCT V 

CDG 

CO 2 

CRT 

CSD 

CVD 

db 

dfi A 

d&C 

DBMS 

E-Field 

ECG 

ECLS 

ECLSS 

EEU 

EL 

EM 

EMI 

EMU 

EVA 

F 

Ft-C 
Ft-L 
+ GZ 

H-Field 

H20 

HEPA 

HMF 

HMS 

HOL 

HPD 

hr 

HR 

HZ 

HZE 

I DMS 

IMS 

IMSS 

IOC 

IR 

ISO/TC 

IV 

IVA 

JSC 

k 

K 


American Conference of Government & Industry Hygienists 
Air Force 

Articulation Index 

American National Standard Institute 

airborne support equipment 

Advanced Technical Advisory Committee 

blood pressure 

centigrade 

communications & tracking 
computer aided design 
closed circuit television 
Configuration Design Guidelines* 
car* bon dioxide 

cathode ray tube (TV screen) 
con tr ac t start date 
cardiovascular deconditioning 
decibels 

decibel, A scale 

decibel, C scale 

database management system 

electric field 

electrocardiogram 

environment control life support 

environmental control & life-support system 

extravehicular excursion units 

electro-luminescent 

elec tromagnet ic 

electromagnetic interference 

extravehicular mobility unit 

extravehicular activity 

farenheit 

foot candles 

foot lamberts 

positive acceleration gravity vector, head to foot (least tolerance, 

magnetic field 

water 

high efficiency particulate air 
health maintenance facility 
habitability manned system 
higher-order language 
hearing protection device 
hour 

heart rate 

hertz 

high energy Z particles 

Space Station information & data management system 

inventory management system 

in-flight medical support system 

initial operating capability 

infra-red 

International Standards Organization/technical circular 
intravenous 

intravehicular activity 
Johnson Space Center 
kilo 
Kelvin 
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LA 

LCD 

LED 

LET 

LSRM 

Leq 

MDBMS 

MIL-STD 

MMU 

MPAC 

MSFC 

MS IS 

HSS 

N2 

NASA 

NC 

NHB 

NOS 

NSTS 

OBL 

ODD/LDD 

ODDNet 

ORU 

PI 

RF 

RFP 

SDP 

SIL 

SMS 

SOMS-A 

SSP 

SSPE’s 

STS 

Specs 

TBD 

TV 

UV 

WHS 


noise level in d B A 
liquid crystal display 
light emitting diode 

linear energy transfer or ionization rate along particle track 
Life Sciences Research Module 

equivalent noise level (average over a specified duration) 

medical database management system 

military standard 

manned manuvering unit 

multipurpose applications console 

Marshall Space Flight Center 

Manned Systems Integration Standards 

manned space station 

ni trogen 

National Aeronautics & Space Administration 

noise criterion curve 

NASA handbook 

Network Operating System 

national space transportation system (shuttle) 
octave band level 

observed daily duration noise/limited daily duration noise 

optical data distribution network 

orbital replacement unit 

principal investigator 

radio frequency 

Request for Proposal (9-BF-10-4-01P, Space Station Definition 
and Preliminary Design, 15 Sept 84) 
subsystem data processor 
speech interference level 
space motion sickness 

shuttle on-board medical system, A modification 

Space Station Program 

Space Station program elements 

Space Transportation System 

specifications 

to be determined 

television 

ultra-violet 

waste management system 
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FORMAT 5 


P RO B L E M S / 1 S S IJ E IDENTIFICATION 


SUBELEMENT tt 

10102 


TITLE 

ACTIVITY VOLUME PER CREWMEMBER/ FUNCTION 


ISSUE # 
101 0201 


ISSUE TITLE 


MINIMUM ACTIVITY AREA VOLUME RENTS. 
Existing guidelines lor volume alloca— 
t i. or i assume 1— G: further studies are 
needed to develop volume/ activity area 
guidelines for the micro- g environments 
for all areas of the station. Study to 
i n e 1 u d e c o n s i d e r a t i o n o I t ran s 1 a t i o r i ■. 
inter -personnel , work and habitability 
effects. Include contingency EMU 
operations requirements . 


RE0UI RET1EN I ( S > 
-01 , -06 


CRK3R3AI, IS 

OF POOR QUALITY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBFLEMENT g TITLE. 

10104 DEDICATED VS MULTIPURPOSE SPACE IJTILIZAIION 


ISSUE if 


1010401 


ISSUE TITLE 

MULTI-USE VS DEDICATED SPACE CRITERIA 
Research is needed to develop valid 
engineering & operational criteria that 
can be used in establishing an optimal 
balance between requirements for multi- 
purpose vs dedicated activity areas. 

A d d i t i o ri a 1 1 y , s igrii f i c a n t i n c r e a s e i ri 
, 4 ew size due to growth requirements may 
change the optimal balance in these 
areas relative to its space utilization 
& functionalities. Thus a compartment 
a 1 i z a t j on / in i ss i on du r a t i on r e 1 a L i on sh i p 
gu i de 1 i. n es is a 1 so n eeded . 


REQUIREMENT 


-05 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt 

10107 


TITLE 

p H Y S I C A L /FUND T 1 0 N A L A D J A C E N C I E S 


ISSUE # 
1010701 


ISSUE TITLE 

C 0 M P A R T M E N T / A RE A A D J A C E N C Y C R I T E R I A 
An i in p r t a n t c o n s i d e r a t i o n i n the < 3 e o — 
metric ar rarigement. of compartments is 
its relationship with adjacent activity 
compartments & areas. A key consider- 
ation in the layout design is the size, 
configuration, & functions of equipment 
& furnishings which impact adjacency 
(.: on s i de r a t i on s . T 1 1 us r equ i r emeri ts a r e 
i-i 0 g>ded to determine the optimum rela- 
tionships between the various activity 
areas &, hence, adjacency priorities, 
also, furnishing requirements for long 
duration micro— g environment. (Oct US) 


REQUIREMENT ( S ) 
-01 



l-ORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SI IBFL EMENT tt 

10108 


TITLE 

INTER/ INTRA-MODULE EQUIPMENT ORIENTATION 


I SSIJE 
1010801 


ISSUE TITLE 

MODULE/ ACTIVITY AREA ORIENT ’N . STANDARD 
Optimum space/volume utilization foi 
equip, or ie n t a t i o ri v s a 1 - g o r i e ri t a t i o ri 
is an issue to be resolved. Differing 
orientation between modules or activity 
areas enhances volume utilization but 
disturbs crew members. Study is needed 
to evolve specific crew disorientation 
criteria to allow trade-offs so that, 
space utilization can be maximized and 
to trade-off against the stated Phase B 
requirement that intra-module doors/ 
hatches will not require body 
reorientation . 


REQUIREMENT 


-01 



FORMAT 


p ROBLEMS/ 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT g TITLE 

1 0 1 09 GROWTH 


ISSUE # : ISSUE TITLE 

1010901 ! EXPANDED VS REDUNDANT FACILITIES 

| study is needed to trade the options of 
i increasing the capacity, capability 
! and/or size of specific activity areas 
! vs addincj a second or backup activity 
! area to accommodate growth, e.g., 

! maintenance workshop; galley/wardroom; 

! m e d i c a 1 car e ; e x e r c i s e a r e a , et c . 


REQUIREMENT (S) 
-03 




FORMAT 5 


P ROB LEMS/ 1 S3LJE I DENT I F I CAT I ON 


SLIBELEMENT tt 
10201 


TITLE 

FREQUENCY OF TRANSIT 


ISSUE # ! ISSUE TITLE 

1 0 2 0 1 0 1 ! T R A F F 1 0 FREQUENCY D E T E R M I N A f I U N 

1 0 p t i m i 2 a t i o r i o f i ri t e r i o r a r c h i. t e c t u r e 
! eg , passage , ad jacenc i es , space/ 

! clearances, is dependent in part on 
j f r e g i-i e r i c y o f c k e w fii e i n t; • e r t r a r i s 1. a t i C) r i 
! between activity areas. Normally deter -- 
! m i n e d t> y c on 1 1 a c t o r ( b a s e d o n m i. s s i o r i , 

! f u r i c t i. o n , t a s k a n a 1 y s i s ) m u 1 1 i p 1 e c o r i - 
! tractor analyses may cause differing 
! results. It is more efficient to unify 
! this analysis to develop standard design 
! c r i ter ia . 


REQUIREMENT (S) 
”01 





FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENI # 

10202 


TITLE 

E Q U I P M E N T ACCOMMODATIONS 


ISSUE ft ! ISSUE TITLE 

1020201 ! EVA ORtJ MAINTENANCE ACCOMODATIONS ROMTS 

! evA ORU maintenance requirements will 
! impact passage design, eg, equipment 
isize, frequency of handling, type of 
i equipment & related handling regui re- 
orients. IVA study must coordinate with 
! EVA study to evolve requirements for 
! inter ior design (exclusive of mairi- 
! tenance or servicing f acility) arid 
! r e 1 a t e d ha n d 1 i ri g a i d s . 


REQUIREMENT (S) 
-01 



FORMAT 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBFLEMENT tt 

10203 


TITLE 

CONGEST ION MINIMIZATI ON 


ISSUE tt ! ISSUE TITLE 

1020301 ! WORKSTATION LOCATIONS CRITERIA 

! Limited module interior volume & module- 
! t o — m o d u 1 e inter f a c e reduce design 
! options re: traffic corridor location & 

! isolation/separation of the many & 
[varied workstation throughout the space 
[station. Individual workstations should 
| be examined in terms of the tasks to be 
[performed to assess workstation/ traf f ic 
[path sep a r a t i o n r e q l i r e n i e r 1 1 s . T r a d e o f f 
! s t u d i e s s h o u 1 d 1 1* \ e r t b e p e r f o r m e d t o 
leva I u t e a 1 1 et n a t i ve w o t k s t 1 i o n 1 o c cH. 

! tions in light of Human Productivity* 

| safety , tr af f ic congestion , & design/ 

J c o s f i m p a t o o n s i d e r a t i on s . 


REQUIREMENT (S) 
-01 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SI 1BFLEMENT tt 

10204 


TITLE 

PASSAGE I M P I NGEMENT 


ISSUE # 
1020401 


ISSUE TITLE 
MAXIMUM HATCH SIZE 

S t u d y t. o e s t a b 1 i. s h a s t a n d a r d p r a c tic a 1 
hatch size is needed. Trade study 
concerns include practical design con- 
straints, pass- through requirements of 
maximum ORU sizes and handling & 
clearances . Determine feasibility of 
single vs mutliple- application 
standar ds. 


REQUIREMENT (S) 
--07 


ORIGINAL E/VSE 5S 

OF POOR QUALITY 



FORMAT 5 


P ROB LEMS / 1 SSIJE I DENT I F I CAT I ON 


SUBELEMENT tt 

10301 


TITLE 

COLOR, TEXTURE, GRAPHICS & LIGHTING 


ISSUE it 
10301 01 


ISSUE TITLE 

INTERIOR DESIGN GUIDELINES 
Studies are needed to evaluate technical 
aesthetics & develop a set of design 
guidelines which can be utilized in 
space station interior design. Consider- 
ation should be given to the unique 
P e r e e p t u a 1 / p h y s i c a 1 c h a r i g e s t h a t o c c u r 
to crew member s in micro-g. Also user 
population i . e . , international crew 
accommodation. In addition, use of 
Fed Std 595 is overly restrictive. 

A 1 1 e r r i a t e sour c e s / s t a n d a r d s should b e 
developed to achieve desired impacts. 


REQUIREMENT (S) 
-01 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SIIBF1 EMENT g 
10302 


TITLE 

INTERIOR DESIGN MODIFIABILITY 


ISSUE 


1050201 


ISSUE" T I TLE ! REQUIREMENT (S) 


INTERIOR DESIGN MODIFIABILITY PROVISIONS j -01 
The extent, to which interior decor pro- ! 
visions will he made modif iable cou.1. d • 
have a major impact upon module internal! 
layout & design, as well as upon cost, ! 
access & spares provisioning factors. I 

An assessment of benefits should. be ! 

traded against modification techniques, ! 

extent and impact. 1 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

10303 CODING 


ISSUE # 
1030301 


ISSUE TITLE 


REQUIREMENT ( 


COLOR, LABEL, & PATTERN CODING CRITERIA 
Color, graphic, texture, labeling in 
support of identification, local -ion & 
[orientation within the space station may 
be overly comprehensive, overuse , c on 
[flict with area decor goals;, accomoda- 
tion of various; nationalities/languages 
! modi f iabi 1 i ty , graph ic vs ver bal 
[symbology, information overload, etc. 
['should be examined to evolve standards/ 

I requirements which ensure that c oding 
! enhances, rather than detracts from 
! human product ivity . 


INTERIOR LOCATION COORDINATE SYSTEM 
Specifying location points within/with- 
out the 'Station (as stated in RFP) may 
be inordinately difficult to implement 
in light of station complexity, modifi- 
cation/r econf igur at ion activities , and 
incremental growth. The need to track 
configuration changes & update assoc- 
iated schematics (i.e., software- 1 , 
dr awirigs)may also present costly design/ 
ope rat ional challenges - P easibi 1 i ty 
s t. u d y i s ri e e d e d . 


CR1G:L'Al. 8^V3£- - 

OF POOR QUALITY 



FORMAT 5 


PROBLEMS/ ISSUE I DENT IF I CAT! ON 


SUBELEMENT £ Ulk£ 

10400 GENERAL 


ISSUE # ! ISSUE TITLE 

1040001 !HAB INTERIOR MATERIALS SELECTION _ ROMTS 

! Materials selection & use criteria to 
! establish acceptability & suitability , 

! e x t e ri d e d life, t e c h r i o 1 o g i c a 1 m a t u r i t y , 

! in a r i u f a c t u r ab i 1 i t y , in s r-> e ctabi 1 ity , 

! contamination char at ter is tics , spec i ! i< 
J strength , cornpat ibi 1 i ty , avai Labi 1 i t y , 

! cost & safety. 


REQUIREMENT (S) 


-01 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUB ELEMENT # TITL E 

10402 MAINTENANCE AND REPAIR 


ISSUE # ! ISSUE TITLE 

1040201 ! ACCESS FOR PRESSURE LEAK REPAIR 

! Interior design and clearances are for 
! sTii rt-sleeve, pressurized access. In 
! case of pressure leak access for repair 
! may require use of EVA Suited access. 
[Study needed for design impact regarding 
! access schemes. Feasibility trade is 
[needed for alternative approaches, in— 
[eluding possible module replacement. 


REQUIREMENT (S) 
-03 



FORMAT 5 


P ROB LEMS/ 1 SSUE I DENT I F I CAT I ON 


SUBELEMENI # 

10502 


TITLE 

RANGE OF ACCOMMODATION 


ISSUE # 
1050201 


ISSUE TITLE 

ANTHROPOMETRIC RANGE ACCOMMODATIONS 
Accommodation of the full range of an- 
thropometric limits (adjusted for 0~g 
a d a p t a t i o n ) s p e t i f i e d mi g h t c r e a t e 
substantial design challenges within 
the volume constraints imposed by the 
Space Station modules. The range may 
be considerably extended by need to 
accommodate an international population. 
Definition of extent of international 
participation may be needed . Consider- 
ation should be given to the advis- 
abi 11 ty/ impact of delimiting those 
ranges and/or developing design 
appr caches which emphasize adjustability 
flexibility & modularity. 


REQUIREMENT ( S ) 

-01 ,-02,-03, 
10501-01 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUPPLEMENT g 

10503 


TITLE 

PHYSICAL DIMENSIONS & LIMITS IN MICRO-G 


ISSUE « 


ISSUE TITLE 


REQUIREMENT (S) 


J 050301 


NEUTRAL BODY POSTURE DATA DEVELOPMENT 
Definitive data relative to the impact 
of the neutral body posture & micro-g 
upon the full range of anthropometric 
limits for the international, mixed sex 
user population has not been adequately 
developed. Complicating the matter is 
the fact that human anthropometric 
limits have been found to change as a 
function of time on orbit. Additional 
data is needed to assess the impact of 
30 -year gr owth tr ends upon micro-g 
ant'h r opometry . 


-03 



FORMAT 5 


P ROB LEMS/ 1 3 SUE I DENT I F I CAT I ON 


SUBELEMENT tt TITL E 

10504 GROWTH 


ISSUE tt ! ISSUE TITLE 

1050401 i GROWTH AND ANTHROPOMETRIC CRITERIA 

I Study is needed to establish baseline 
! year for growth station (beyond year 
12000) to assess extrapolations of 
! an th ropomet r ic data and applicabili ty 
| to current concepts ol present station 
! growth plans. Decision is needed con- 
ic erning impact on scarring requirements 


REQUIREMENT (S) 
-01 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBEl EMENT tt TITLE 

10601 GENERAL 


ISSOE tt ! ISSUE TITLE 

1060101 ! INTERIOR VOLUME REARRANGEMENT REQMT . 

! Determine r equ i r emen ts that define huw 
! astronauts shall be able to optimize 
! interior volume arrangements to accommo- 
Sdate revised configurations. Determine 
i equipment rack requirements that ensure 
! flexibility to reconfigure in various 
! module configurations . 


1060102 


STANDARD PIARDWARE AND INTERFACE REQMTS. 
Determine the requirements that define 
how interfaces between primary and 
secondary structure and between sub- 
systems and their attachment to 
structure shall be standardized to 
minimize human involvement in repair , 
maintenance, reconfiguration etc . This 
includes standard electrical/ coo ling/ 
data bus interfaces. Also included 
are determination of the commonality 
design requirements for fasteners, 
tools, latches , and packaging. Con- 
sider the station growth implications. 


REQUIREMENT (S) 
-01 , 10603-01 


-02, 10603-03, 
10607-01 , -03 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

10706 WINDOW MAINTENANCE/PROTECTION 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S 

70601 

1 

WINDOW MAINTENANCE AND PROTECTION REQMTS 
The degree of optical degradation due 
to exposure to ultra violet x-ray 
radiation, meteroid impacting and/or 
contamination allowable and the means 
of cleaning, maintaining, repair and/or 
replacement and testing requires 
further study. 
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FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUPPLEMENT ft 

10901 


TITLE 

CREW EQUIPMENT STOWAGE 


ISSUE ft 
1090101 


ISSUE TITLE 


REQUIREMENT CS) 


STOWAGE CONF I GURAT I ON . 

Determine volume, layout, design, 
access, arid interchangeability . Consid- 
erations for stowage, include recrea- 
tional equipment, crew equipment, 
galley, logistics module, mission equip- 
ment, etc., in an integrated manner. 

Also include restowage of clean clothes, 
dishes, etc. 


-01,-02,-03, 

-04,-05,-09, 

- 20 , 

10905-01 ,-04 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt 

10902 


TITLE 

FOOD/GALLEY STOWAGE EQUIPMENT 


ISSUE # 
109020 1 


ISSUE T ITLE j REQUIREMENT 

FOOD/GALLEY SHELF STOWAGE REQUIREMENTS j “02 

D e t e r m i ri e f o o d s t o w a g e v o 1 u m e r e q u i r e ~ » 

(nen ts arid eri vi r ormien tal control c r i ter ia ! 

(eg. , temp, humidity) - • 

Evaluate stowage location and type, such ! 

a s T r e e / e r , r e f r i g e r a t o r ; and/ o r s t o w a g e ! 
i r i g a 1 .1 e y o r o t h e r 1 o c a t i o n s , eg . , t 

1 o g i s t i c s m o d u 1 e . D e t e r m i ri e s t o w < r i g e ! 
de s i gn r equ i r emeri t s , i n c 1 ud i n g v o i ume , ! 

power , etc. 1 


1090202 


F 0 0 D S T 0 R A G E T E M P . L I M I T 
i;i e v e 1 o t e q u i r e m e r 1 1 s f o r e ri v i r o r i m e r \ 1 3 1 
control of food in storage. Will drive 
desi gn c r i ter i a . Consider volume , food 
t y p e s , p a c k a g i n g , a c c e s s , e t c . 




FORMAT 5 


PROB LEMS / 1 SSUE I DENT I F I CAT ION 


SUBELEMENT TITLE 

1 0 9 O 3 T RASH - W A S T E S T 0 W A G E /ST O R A G E 


I OS iJF II 
1 1 ) 9030.1 


ISSUE TITLE 

TRASH-' WASTE STOWAGE/STORAGE 
D e t: e r rn i n e v o 1 u m e a n d co n t r o 1 r e q u i r e - 
men ts for trash waste stowage and 
f i a n d 1 i r i g . D e v e 1 o p n e e d s for con t a m i - 
n a t :.i. o n i. s o 1 a t i o n ; (dry - w e 1 ; o f f * g a s s i n g ; 
p a c k a q i ri g c r i 1: e r i a ; T 1 a / a r d o u s m a 1 e r i a I s 
Eval uate restowage in provi si on cnrr 
t airier s and location needs and/or 
r equ i r omen ts - W i 1 1 d r i ve 1 ay ou t , dec i gn , 
location, power & volumes required for 
internal and external trash , waste 
s forage - 


REQUIREMENT ( S ) 
- 01 , - 02 , -03 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICAT ION 


SUBELEMENT tt TITLE 

10904 DATA FILE STOWAGE 


ISSUE # ! ISSUE TITLE 

1090401 [DATA FILE STOWAGE REQUIREMENTS 

i Determine stowage volume, environmental 
! control, arid handling requirements to 
! drive design requirements . Assess 
! material types, protection needs', 

! access, sorting, locations, etc. to 
! <d r iv e d e s i g n alt. e r n a t i v e s . 


REQUIREMENT ( 
- 01,-02 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBFI EMENT j TITLE. 

10906 GROWTH 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


1090601 


STORAGE VOL. & CONFIG. RQMTS FOR GROWTH 
Asspss space/volume allocation needs for 
growth station storage/stowage require- 
merits. eg., trade: supply support 
fr equency vs. stor age volume; cor r e— 

1 a t i o n - c r e w s i z e t o s tor a g e v o 1 u m e ; 
mission types to storage volume: 
internal/external storage & access. 
Include all storage - mission, crew 
p r ov i s i on s , t r ash , e t c . ( Ju 1 u 7 ) 


-01 




FORMAT 5 


PROB LEMS/ 1 SSUE I DENT I F I CAT I ON 


SUPPLEMENT # TITL E 

20.101 ATMOSPHERE REVITALIZATION 


ISSUE # 
2010101 


ISSUE TITLE ! REQUIREMENT ( 

ATMOSPHERE SPECIFICATION ! -02a, -02b 

Prepare a revised atmosphere specif i- ! 

cation relative to the referenced data. ! 

Include determination of minimum levels ! 
of atmosphere humidity versus tempera- ! 

tore, ventilation rate, and crew ! 

comfort. Also include definition of ! 

range compounds to he monitored, spec i - ! 
ficatiori of analytical monitoring ! 

instruments to be used for analysis; of ! 
pa* ticulate, organic, and inorganic i 

aerosols and airborne microorganisms. ! 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBFLEMENT tt TITLE 

20102 WATER MANAGEMENT 


ISSUE # ! ISSUE TITLE 

2010201 [HYGIENE WATER SPECIFICATIONS 

I Prepare a hygiene, dishwasher, and 
i cloth eswasher water quality specifica- 
tion. Determine total dissolved and 
[suspended solids limits for potable 
[water. Determine optimal temperature 
[ranges for each type of water. 


2010202 


MAINTAIN/TEST POTABLE H20 PURITY 
Specify compounds to be monitored and 
analytical instruments and methods to 
be used. 


2010203 


WATER ALLOCATION FOR CREW SUPPORT 
Determine the water allocations for the 
dishwasher, clothes washer, shower, etc. 


REQUIREMENT (S) 
-02a, -02b 


-02 d 
-02 c 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 

20 1 03 CON 1AM i NAT I ON/ODG R CONTROL 


ISSUE # 


ISSUE TITLE 


REQUIREMENT ( 


20 1 0301 


GASEOUS CONTAMINANT LOAD MODEL 
T h e d e s .1 g n o f t Ti e g a s e o u s c o n t a m i n a n t 
c or 1 t r o .1 sy s tem i s dr i ven by t h e 1 oad 
model. The model is derived from mat- 
e r i a 1 s o f f g a s s i. n g , m e t. a b o 1 i c 1 o a d & 
v e h i c 1 e & e x p e r ini e r i 1 o p e r a t ions mo s t o t 
which are not well known prior to 
t e s t i n g o f t h e firi a 1 s p a c e c r a f t . 


-01 


20 1 0302 


MICROBIAL LOAD MODEL 

Da t.a on 1 on g te r m m i c r ob i. a l bu i 1 dup i n 
spacer; raft is not available . Sour ces of 

b a c t e r i a 1 c o n t a m i n a t i o n , t y p e o f b a c 

t e r i a t o b e e n c o u n t e r e d , d e g r e e of p r o - 
1 i. f e r a t i o n & e f f e c t s o f ri o r m a 1 e n v i r o r i - 
inert t a 1 c on t r o 1 equ i pmen t. on r emo va 1 
should be established to define the load 
model & to support system analyses & 
t r ade s tud i es . ( r qm t -08 ) 


-08 


20 10303 


CONTAMINATION UNITS LIMITS 
Es tabl ish cori l ami na t i on (Jose 1 i mi ts 
f o r S 3 e r i v i. r o n m e n t . R e s u 1 1 s w i. 1 .1 d r i v e 
s e 1 e c t i r»n o f m a t e r i a 1 s & c 1 e a n u p 
c f i t e r i <;i e . g , a e r o s o 1 1 e v e 1 s , r i o n - 
pathogenic bacter ia, cleaning agents. 


” U2 , - Or::. 


12 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

20201 RADIATION - PARTICLES 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

2020101 

RADIATION MONITORING SYSTEM 
P e r f o r in a n c e r e qu i r e m e n t. s f o r r a d i a t i on 
dose monitoring systems. How many, what 
locations, and sensitivity ranges of 
internal fixed active radiation sensor s 
a r i d t h e re q u i r e m e n t s f o r r e a d - o u t and 
data storage? Note that such area 
monitoring is required by law (10CFR203) 

-01, 

20202-01 , 
20203-01 

2020102 

PERSONNEL DOSIMETRY 

Performance requirements of personnel 
dose monitoring system. What radiation 
types, levels needed for read-out, and 
what type read-out and data management? 
Note that personnel monitoring of some 
kind is required by law (10CFR20.203) 

-02 

2020103 

OPTIMAL SHIELDING DISTRIBUTION 
What is optimal distribution of radi- 
ation shielding mass? On vehicle 
structure, in equipment, personal 
shields i ri / o ri c 1 o t hi irig, c h a i r s , e t c . ? 

-05 

2020104 

i 

WINDOW RADIATION PROTECTION 
What attenuation factors are required 
in windows for ionizing radiation 
protection? What, window materials, 
what allowable dose rates at window 
areas, consider trapped particles only. 
Involves allocation of dose rate 
requirements to activities in proximity 
to windows. 

-03 

2020105 

SHIELDED STORAGE 

How much shielded volume, at what dose 
r a tes , i s r equ i r ed? 

-04 

2020106 

RADI OL.OG I CAL TRAIN! NG 

What is required level of crew radio- 
logical training? What curriculum, 
behavorial objectives, duration, evalu- 
ation methods? 

-06 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

20204 HIGH-Z, HIGH-E PARTICLES 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


HZE PARTICLE MONITORING SYSTEM 
(Issue included in 2020101) 


pn20401 


HZE PARTICLE PROTECTION FEASIBILITY 
Is it. feasible or useful to protect 
crew from HZE particles? To what level 
of fractional cell lethality? 


- 01 , —02 




FORMAT 5 


PROBLEMS/ ISSUE: IDENTIFICATION 


SUBELEMENT # TITLE 

20205 SOLAR FLARES 


ISSUE # 
2020501 


ISSUE TITLE 


REQUIREMENT ( S ) 


SOLAR FLARE RISK 

W hi a L i s a 1 1 o w a b 1 e r i s k d u e t a s o .1 a r 
flare r a d i a t i o ri ? T hi i s n i u s t b e d e c i d e d , 
a r i d e a r 1 y ori , si n c e s o l a r f I a r e s i / e s 
a r e d i s L r i b u t e d s t a t i. s t i c a . 1 .1 y a r i d r i s k 
c a r i ri o t b e z e r o , a 1 1 h o u 9 h i t c a n b e 
s m ci 1 ] . A m o u r 1 1 / n a t u r e o f s hi i e I d i. r 1 9 will 
depend upon the risk that is deemed 
a c c e p t cii b 1 e . Ac c e t a b 1 e p r o b a b i. 1 i t y o 1 

radiation i 1 lriess syndrome probabi 1 i 1 y 
o f late e f f e c: t s - e . g . , c a r 1 c e r '? 


-01 


2020502 


SOLAR FLARE PROTECTION 
What, is best way to protect crew from 
solar flare doses? Determine feasibili ty 
of safe haven shielded room. 


-01 


2020503 


SOLAR FLARE CONTIGENOY PLANNING 

How e x ten s i ve sh ou 1 d so 1 a r f 1 a r e c: on -- 

t i ri g e ri c y p 1 a n ri i. n g e ? 


-02 


2020504 


SOLAR FLARE WARNING SYSTEM 

How extensive and r eli able should solar 

f 1 a r e war n 1 n g s y s t e m b e ? 


-02 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TIT LE 

20208 M I CROMETE ROR I TES 


ISSUE tt ! ISSUE TITLE 

2020801 ! MICROMETEORITE AND DEBRIS PROTECTION 

! How best to coordinate radiation shield 
! design with micrometeorite and debris 
! shield design . Low-Z materials needed 
j on exterior for electron shields. What 
! commonality exists in protective 
! measures and how to iointly optimize 
! them ? 


REQUIREMENT (S) 
-01 




FORMAT 5 


P ROB LEMS / 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 


20210 GROWTH 

ISSUE tt ! ISSUE TITLE ! REQUIREMENT (S) 

2021001 ! RAD SHIELDING STEATAGY FOR GROWTH ! -01 


How best to provide growth capability 
for radiation environment? How con- 
struct shielding in orbit? Cost trades 
with different approaches? 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBE LE MENT g I 1 IL£ 

20212 GROUND SUPPORT 


ISSUE # 


ISSUE TITLE 


REQUIREMENT ( 


2021201 


GROUND SUPPORT FOR RADIATION PROTECTION 
What is optimal division of compu- 
tation work on radiation monitor data 
base, orbit changes, contingency 
planning, failure mode modeling, etc. 
between on-board and ground computers? 


- 01,-02 



FORMAT 5 


PROBLEMS / 1 SSUE I DENT I F I CAT 1 ON 


subelement # TI T LE 

20302 ELECTROMAGNET I C 


ISSUE * ! ISSUE TITLE 

2030201 ! EM LEAKAGE SPECIFICATIONS 

! What leakage/st. ray /scattered/ accessible 
! radiation intensities over the entire 
! E M sp e c t r u m- ( 3 K H z t o IJ V ) s h o u 1 d t> e 
! specified for all on -board electronic/ 

! op t i c a 1 egu i pmeri t? 


2030202 


RF/ MICROWAVE EXPOSURE LEVELS 
What should be the allowable power 
density or E-/H-field exposure levels 
for Space station crew? There is ton- 
s i d e r a b 1 e c o r 1 1 r o v e r s y , and s e v e r a 1 s e t s 
of standards, by NASA, OSHA, ANSI, DOD, 
ACGIH , that have differing allowables. 
Space Station program will riot resolve 
the controversy, but. must choose some 
allowable (maximum) exposure for design. 


REQUIREMENT 

-03 


-01 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT W TITLE 

20304 LASER 


ISSUE # ! ISSUE TITLE 

2030401 ! LASER LIGHT PROTECTION OPTIONS 

! What viable alternatives exist for 
Screw eye/skin protection from Space 
! Station laser sources when the mission 
! requires use of high-power lasers which 
lean produce either direct or diffusely 
! scattered radiation in the Space 
! Station? Goggles? Face shields? 

! Cur tains? Consider effectiveness and 
! i ri c o n v e n 1 e n c e o f u s e . 


REQUIREMENT (S) 
-01 




FORMAT 5 PROBLEMS/ ISSUE IDENTIFICATION 

SUBELEMENT tt TITLE 

20305 GROWTH 


ISSUE tt ! ISSUE TITLE 

2030501 [SYNERGISTIC INDUCED ENVIRON EFFECTS 

[As the Station grows, what syrier- 
igistie effects, e.g. , effluents, debris 
I o r r .H d i a t ion, a r e gene r a t. e d b y t. h e 
I p r o x i m i t y o f a d <i i t i o n a 1 m o d u 1 e s o r 
! systems? 


REQUIREMENT (SJ 
-01 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

20401 ILLUMINATION & DISTRIBUTION REQMNTS 


ISSUE # 

ISSUE TITLE 

REQUIREMENT ( S ) 

2040101 

PHYSIOLOGICAL EFFECTS OF LIGHT 
Research has indicated that diurnal 

- 03 


cycle of melatonin production by the 
pineal gland is not entrained by 
o r d i n a r y r com i 1 1 um i ri a t i on . Oh r or i i c 
production of melatonin may dispose 
personnel to mood and behavioral 
c hi a n g e s v i a hi o r m o n a 1 / ri e u r o t. r a n s m i t ter 
changes . Consideration is needed to 
evaluate these possibilities to de- 
t. e r m i ri e their si g n i f i c a n c e a n d c o r r e c t - 
ive measures, if necessary. 





FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

20501 NOISE CONTROL 


ISSUE # ! ISSUE TITLE 


2050101 ! PREDICTION OF LOW FREQUENCY NOISE 

! Low frequency acoustic energy cannot be 
! transmitted from the Space Station into 
! outer space . 

! A c o u s t i c a b s o r p t i o ri c o e f f i. c i e n t s o f 
! common materials have not been published 
! below 125 Hz, therefore reliable noise 
! P r e d i c t i o n s c: a n ri o t t > e p e r f o r r n e d a t 1 o w 
! f r eque n c i. e s . T h i s i. s s u e w o u 1 d have a r i 
! effect on Space Station design. 


2050102 


LOW FREQUENCY NOISE CONTROL 
The literature offers no passive low 
f r e q u e ri c y ri o i s e c o ri t r o 1 t e c h n o 1 o g y 
which could be used if the Space Station 
noise level is above limits. 


1*050103 


ZERO-G EQUIPMENT NOISE STANDARDS 
Noise emission standards must be set for 
e q u i p rn e n t i ri s t. a 1 1 e d w i t hi i n t h e S p a c e 
Station . Noise characteristics of 
rotating machinery, etc. may have diff- 
erent vibro/ acoustics char ac ter istics 
at zero-g. Included must be develop- 
ment of background noise standards, re: 
mask i rig erihancemen t and i r r i tabi 1 i ty 
re due tion . 


REQUIREMENT (S) 


-04 


-03d 


- 01 ,- 02 , 
22002 - 01 , 
20505-02 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

20502 PHYSIOLOGICAL EFFECTS 


ISSUE # ! ISSUE TITLE 

“ — “ i — — — — — - — — = = — — 

2050201 ! LONG DURATION 0~G NOISE EXPOSURE LIMITS 

! No valid noise guidelines exist which 
! defines safe, habitable limits for 
! continuous, long duration exposure in 
!a confined and weightless environment. 


REQUIREMENT (S) 
-Olh , 

20503-02 , -03 




FORMAT 5 


omc^ra: r-, : "-; '? 

PROBLEMS/ ISSUE IDENTIFICATION • OF POOR QUA.iTV 
SUBELEMENT tt TITLE 

2070 1 PHY S I CLOG I CAL COND I T I ON I NG/COUNTERMEASURES 


ISSUE 

ISSUE TITLE 

REQUIREMENT (S 

2070101 

RHYS I CLOG I CAL COUNTE RME ASURES STDS 
0 u a n t i t a t i v e Ob j e c t .i v e s a n d g o a 1 s r e - 
gar ding prevention/ min i mi zing muscle , 
b o r t e , c a r c J i o v a s c a 1 a r ' d e c o n d i t i o n i n g 
s [ i o u 1 d b e e s t a b 1 i s h e d . 

-02 

2070102 

EXERCISE TIME RQMTS 

Number of hours of exercise per day on 
e x i s t i n g dev i c es , e . g . , t r ea dm i 1 1 , bi ~ 
cycle ergometer , needs to be established 

-uu 

2070103 

ZERO-G AEROBIC EXERCISES 
A e r o b i. c e x e r c i s e device s w hi i c hi 
engage larger muscle masses than 
tr eadm.il Is and ergometers should be 
provided (e.g. , cross country skiing 
trainer vertical climbing simulator) . 

-07 

2070104 

ZERO-G SPORTS AND GAMES 
A e r o b i c e x e r c i s e s s u c h a s s p o r t s / g a 1 1 1 u s 
involving two or more crewmembers , 
s h ou 1 d b e d e v e 1 o p e d t o a 1 1 e v i a t e 
the boredom of single per son exercises 

20903-06 , 

2090c::. O-J , 

“05 

2070105 

P H A R M A C 0 L 0 G I C C 0 U N T E R M E A S U R E S 
T hi e u s e a ri d p r o t o c o 1 s f o r f 1 u id/ e 1 e c t r o - 
1 y te a n d ph a r mac o 1 og i c a 1 c a r d i o vase u 1 a r 
countermeasures need to be established 

-06 

2070106 

1 

1 

CUSTOMIZED HEALTH MAINTENANCE PROGRAM 
Through cooperation wi th each crewman 
de v e 1 o p t h e o p t i rn u t n c o m t> i ri a t i o n o f 
c o u r 1 1 e r meas u r e t ech n i q u e s ( e . g. , ex e r - 
c i se , pass i ve G- 1 oad i ri g de v i c es , d i e t , 
f luids , med i c a t i on , ari d t i nie \ equ i r ed , 
inc luding accoun ting for individual 
var iabi 1 i t y , needs to be established . 

- 07 , -08 

2070107 

SPACE MOTION SICKNESS COUNTERMEASURES 
Determine validity of, and necessity 
f o r, s p a c e m o t i o n s i c: k n e s s c o un ter - 
measures such as drugs , autogenic feed- 
bac k t r a i ri i ri g , e tc . 

-03 , -09 

20701 00 

POLICIES FOR MEDICAL RESEARCH PROTOCOLS 
Some human research protocols may call 
for investigation of lean body mass 
1 o s s , o r t h o s t a l i c i ri t o 1 e r a n c e , e t c . • H o w 

m u c f i c o n i P r o m i. s e o f 1 1 1 e c o u ri t e r tu e a s u r e s 
p r e s c r ip t i o n i. s a c c e p t a t> 1 e ? 

20705-03 , 
20801-01 



page: 2 
2070109 


20701 - PROBLEMS/ I 


! DECREASED CALCIUM ABSORP'TION C/M 
! The absorption of calcium is influenced 
! b y s e v e r a 1 f a c t o r s i r i c: 1 u d i n g c e r t a i. ri 
! wavelengths of ultraviolet (UV) light, 
i vitamin D levels, and total calcium in — 

! take. The optimum method for eompensat - 
ling for the loss of daily sea level UV 
! radiation should be determined, c on - 
! sidering dietary composition, window 
i design, and/or artificial generation of 
1 UV light . other health factors may be 
I inf luenced by UV radiation and should be 
[examined in this study. 


-02 



FORMAT 5 


P ROB LEMS/ 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT fi TITLE 

20 702 RHYS I OLOG I CAL ST A T US MON I TO R I NG 


ISSUE # ! ISSUE TITLE 

2070201 ! ZERO-G PHYSIOLOGICAL NORMS 

! P h y s i o 1 o g i c a 1 n o r m a 1 f o r c e r t a i n p a r a m ~ 
leters may be different in space . The 
! a p p r o p r i a t e v a 1 u e s s hi o u 1 d b e d e t e r m i. r \ e d 
! for use In evaluating trends and changes 
! in health status. 


2070202 


PHYSIOLOGICAL RECOVERY RATES 
The time to attain complete recovery fr m 
stressful conditions, e.g. , repeated EVA 
may be altered in space. Recovery time 
for typical stresses should be deter- 
mined. 


207020 


ROUTINE HEALTH MONITORING RQMTS 
R e q t s . s h o u 1 d b e e s t a b l i s hi e <d a s t o how 
f r' e cq u e n 1 1 y a ri d w hi a t m e a s u r e m e n 1 s a r e 
t a k en t o de t e r fn i n e a c r e wmem be r 1 s hi e a 1 1 hi 
status/need for change in C/M prescrip- 
tion . 


REQUIREMENT ( 
“02 


-03 


“0.1b,- 01 d 




FORMAT 5 


PROP, LEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

20703 DISEASE PREVENTION 


ISSUE # 

ISSUE TITLE ! 

REQUIREMENT (S) 

2070301 

ANIMAL PAYLOADS BIOISOLATION ROM IS ! 

T h e d e s i g n / o p e r a t i o n s a p p r o a c ft t o ! 

microbiolog i c a 1 i s o 1 a t i o n o f an i. m a 1 ! 

h o 1 d i n g f a c .i 1 i t .i e s f r o m t f i e r e s t o f ! 

station needs to be established. ! 

-07 

2070302 

CREW ROTATION - MICROBIOLOGICAL ROMTS ! 

The need, or lack thereof, of special ! 

bioisolation procedures for use at ! 

m 1 s s i o n e n d / c: r e w c h a n a e o u t: n e e d s t o b e 
establ ished - 1 

-02 

2070303 

I NT 1 L CREW PREFLIGHT HEALTH ROMTS ! 

Guidelines for pref light health stabili- 
/ a t .i. o n p r o g r a m f o r f r:» r e i g r t v i s i t o r s t o ! 
Space Station need to be established. 

■01,-02 

2070304 

SICK CREWMEMBER BIOISOLATION ROMTS 
T h e d e s i g n / o p e r a t i o ri s a p p r o a c fi t o 
m i c t ob i. o 1 o g i c a 1 i. s o 1 a t i o n / q u a r a n t. i n e 
of one or more sick or deceased crew- 
member s be deve 1 oped . 

-06 



FORMAT 5 


P ROB LEMS./ 1 SSIJE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 

20 704 ACCIDENT PREVENTION 


ISSUE 

2070401 


ISSUE TITLE ! REQtJI REMEN'l (S) 

ZERO G VISUAL PERFORMANCE CHANGES ! “01 

Changes in visual snesitivity and fine ! 
motor skills have been hypothesized and ! 

/or reported anecdotally; need to ! 

establi sh valid predictors of per form-- ! 
ante changes. ! 


2070402 


CRITICAL TASK PERFORMANCE ASSESSMENT 
Critical tasks need to be identified. 
Need to define appropr ia te psychomotor 
m e d h o d a 1 o g i e s f o r a s s e s s x n g t hi e c r e w ’ s 

p e r f o r m a n c e o f t h e s e t a s k s d u r i n g t r a i n 

i ri g . N e e d t o d e t e r m i n e w hi e t hi e t or no t 
l . hi ese assessmen t. tec h n i ques a r e r equ i r ed 
art -or bi t - 


-Go 



FORMAT 5 


P ROB LEMS/ 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT tt TITLE 

20705 STRESS MANAGEMENT 


ISSUE # 

issue: title 

REQUI REMEN I (S) 



” “ ” r “ = — “ r :: z: zz r 

2070501 

STRESS LEVEL DETERMINATION 
I n c o opera t i o rt w i t hi c r e w , d e T e r m i. ri e 
best configuration of systems for 
men i tor irici crew 1 s stress levels - 

-03 , -09 

2070502 

STRESS FACTORS DEFINITION 
I d e r 1 1 i f y o r d e v e 1 op p f i y s i a 1 o g i c a 1 a n d 
P s y c h o 1 o g i c a 1 p r e d i c t o r s o f p e r f o r m a n c e 
under stress . 

06 

2070503 

STRESS CONTROL TECHNIQUES 
Perform trade analysis between biofeed- 
bac k , drugs , and other' techn :i ques to re 
duce symptoms of both chronic and acute 

stress . 

-09 

2070504 

STRESS REDUCING MEDICATIONS 
D & t enn i n e h o w r e a c t i v i 1, y t o d r u g s 
changes as body adapts to space. 

E s t <;h l:> 1 i s h no r m s o r do s pn e a n <i u s a g e 
levels . 

-03 , -08 

2070505 

CHRONIC STRESS DIET REQUIREMENTS 
Identi fy the unique nu tr i tional require- 
ni e n t s s t e m m i. n g f ram 1 o n g t. e r m s t r e s s - 
Develop norms for crew diet. 

STRESS ARISING FROM FAMILY 
(See 2090401 ) 

~02 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

20801 DIAGNOSIS & TREATMENT 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (3) 


2080101 


ROUTINE MEDICATION GUIDELINES 
N e w g u i. d e 1 i n e s f o r s e 1 f - d i a g n o s i s and 
p r e s c r ;i. p t i o n m a y b e n e e d e d i n c o n t e x t 
of station ' s organ i zation and au. tomoriy 
s true l ur e . 


-0 1 a , “06a 


2080102 


ZERO G MEDICATION PRECAUTIONS 

Doses and expected results of drugs in 
i r i t h e H M F p h a r m a c o p i a s h o u Id b e 
understood in relation to .individual 
a 1 1 r i. b u t. e s a n d s t a y -■ t i m e i n m i c r o g . 


03b 


2080103 


X-RAY AND ALTERNATIVE IMAGING SYSTEMS 
T h e se 1 ee t i on o f th e med i c a 1 i magi n g 
system will require an assessment of 
8 0 1 s s t a t e -- o f ~ t h e ■ - a r t a n d t r a d e -o 1 f o f 
diag n o s t i c: capabi 1. i t i e s v s - s t a t i o r i 
r esou r c es . 


“Ola 


2080 1 04 


DEFINITION OF ACCEPTABLE MEDICAL RISK - 
The decision not to include certain 
e m e r g e n c y D X / R X c a p a L i 1 i t i e s s h o u 1 d b e 
based on analysis of probability of 

o e c u r r e ri c e a n d e s t; a b 1 i s h me ri t o f a c c e p t 

able risk. 


-04 b 


2080105 


ONBOARD MEDICAL CAPABILITY RQMTS 

De f i ri i t i on o f equ .i pmen t and f ac i 1 it i es 

w i 1 1 i n v o 1 v e a s e r i e s o f t r ade s r e 1 a t e d 

t o c o s t , mi s s i o ri r e s o u r c e s , p r o b 

a b i 1 i t y o f o c: c: u r r e n c e a red o t h e r f a c t o r s 


“Ola 


20801 06 


PARA- MEDICAL SKILLS DEFINITION 
De> f i ri i t i on o f th e m i n i mum sk i 1 1 1 eve 1 
o f a ( n o r i - p h y s i. c i a n ) m e d i c a 1 s p e c i a 1 i s t 
c r ewmeniber sh ou 1 d t>e es t. a b 1 i sh ed . 


05a 


2080107 


MED HANDLING OF RADIATION EMERGENCY 
D e t e r m i n e t h e f e a s i b i 1 i t y o f m e d i c a 1 
treatmeri t for radiation ef f ec ts after 
exposu re . 


-03b 


20801 0 


MED HANDLING OF PSYCHIATRIC EMERGENCY 
P r o e e d u r e s a r i d equ :i. p m e n t/ fa c .i 1 .i t i. e s 
for use in the event of a psychiatric 
e m e r g e ri c y s h o u 1 d b e c o r i s i d e r e d . 


-03b 


2080109 


CRITERIA FOR ONBOARD PHYSICIAN 

Crew size and other factors which re 

quire that physician presence is man- 
d a t o r y r i e e d s t o b e e s t a b 1 .i. s h e d, c o n s i d - 


-03b 



PAUL 2 


2080.1 - PROBLEMS/ 1 SSUt 


! e r i n g de f i n i t :i o n of a c c e p t able m e d :i c a 1 ! 

Irisk criteria. (Ref. Issue 2080201) ! 



FORMAT 5 


P ROB I EMS,/ T S3UE I DENT IF I CAT TON 


SUBELEMENT tt TITLE 

20804 MEDICAL RECORDS, COMM, & INFO MGMT 


ISSUE ft 

ISSUE TITLE 

REQUIREMENT (S) 

2080401 

MEDICAL. EXPERT SYSTEM DEVELOPMENT 
A n a u t o m a t e d d i a g n o s t i c a n d t r e a t m e n t 
expert system shou.1 d be developed- 

-04 

200:0402 

1 

1 

1 

RULES FOR USE OF MEDICAL EXPERT SYSTEM 
f h e c \ i t e r i a f o r n o n - p L i y s i c i a n u s e o 1 
medi cal expert system should be 
estab 1 I shed . 

-- OS 

t 

2080403 

MED DATA BASE MGMT SYS RFGMTS. 

System a r < hi Lecture, core memory size, a 
type of mass storage memory of the 
Medical Data Base Mgmt System needs to 
be estate! ished . 

-02 



FORMAT 5 


P ROB LEMS/ I SSUE I DENT I F I CATION 


SUBELEMENT # TITLE 

20805 GROWTH 


ISSUE # 

ISSUE TITLE 

REQUIREMENT ( 

2080501 

DIAGNOSTIC CAPABILITY CRITERIA - GROWTH 
A u g men t e d d i a g n o s t i c c a p a b i 1 i t y s h o u 1 d 
be evaluated against crew size/ 
c h a r a c t e r isti c s , fr> i s s i o r i c o n t e n 1 / 
duration , increased risk, and other 
f ac tors . 

-01 

2080502 

TREATMENT CAPABILITY CRITERIA - GROWTH 
Augmeri ted t r ea t men t c apab i 1 i ty , e . g . , 
on boa r d su r g i c a 1 cap i h i 1 i. t y , sh ou 1 d be 
reevaluated with changes in crew size/ 
composition , mission duration/ complex i ty 
increased risk, and other factors. 

-02 



FORMAT 


PROBLEMS/ ISSUE I DENT I FI CAT I ON 


SUB ELEMENT j IIULE 

20901 TYPES 


ISSUE # 
2090101 


ISSUE TITLE 

INDIVIDUAL RECREATIONAL PREFERENCES 
Determine types of crew recreational 
preferences. 

Determine methods to evaluate crew 
preferences during flight. Devise system 
to accommodate prior to and during 
flight requests . Determine methods lor 
identifying varied tastes and preference 
of crews containing nationals of other 
countries and people from different 
cultures and subcultures and the effect 
of such varied values and customs 
small groups and in terms of the 
specific mix of a given crew. 

Can changing recreational preferences 
be accommodated? What ways, it any, to 
tell how leisure needs arid wants change 
over time? 

Develop systems and standards to deter- 
mine the types of changes in leisure 
a c t i v i t i e s a r e a s r e 1 a t e d to c hang e s i n 
c r e w si 7 . e an d m i x . 

Determine time needed/ wan t od for indi - 
vidual and group activities. 


REQUIREMENT (S 
-03 , -06 

20906-01 , -1 .1 - 

12 


07 , 20906-07 


20907-02 


20906" 02 


2090102 


0~G REC ACTIVITIES, EQUIPMENT & MAILS. 
Determine the types of equipment and 
material which art? suited to (or which 
can be modified to) the 0-g environment. 
Determine what connotates minimal re- 
creational equipment. Determine what 
equipment and materials are suitable for 
individual and small group use. 

Determine an efficient, easy-to-use way 
to store recreational equipment. Deter- 
mine a storage area with easy access 
an d adequa te r es 1 r a i n ts - 


20906-08 , -04 , 
-05 , 20903-06 , 
-05 

20907-01 


20906-09 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SLJB ELEMENT # T ITLE 

20902 FACILITIES 


ISSUE # 


ISSUE TITLE 


REQUI REMEN I 


2090201 


FACILITY FOR GROUP RECREATION 
D e t e r m i ri e v a r i o u s in e t h o d s o f p r o v i <1 i n g 
space for the entire group to meet and 
p a r L i c i p a L e .i. n a c t i v i t i e s t o g e L h e r 
( i . e . e x a rn i r i e t h e a m r ) u r 1 1 o I v o 1 u m e 
r eguired and possible methods of pro 
v i. d ;i r i i g v o 1 1 j m e , s u c I* \ a s n \ o d u .1 a r i >: a l :i r i 
of walls, etc.) 

Deter mine how facilities will be 
e n i a r g e d a s c r e w s i. z e g r o w s - 



20907 0.1 


2090202 


FACILITY FOR INDIVIDUAL! ZED RECREATION ! -Of: 
Determine where arid how this should be ! 
struc tured . * 

D e t e t n \ i r i e w h e r e a r i d 1 1 o w a p r i v u i e ! - 1 U 

T V <i r e <;i s h o u 1 d b e s t r u t:; L u r e <1 . ! 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 

SUB ELEM ENT # TITLE 

' 20903 EQUIPMENT 


ISSUE # 


ISSUE TITLE 


MINIMUM LEISURE EQIJIPMENT/SMALL GROUP 
RECREATION EQUIPMENT REQUIREMENT 
(Issue included in 2*090102) 


2090301 


OFF-SHELF RECREATIONAL EQUIPMENT 
Determine what equipment and materials 
need to be specially designed and what 
can be purchased or supplied by crew- 
members . 


2090302 


I INNOVATIVE RECREATIONAL PROVISIONS 
! Determine non— dedicated supplies and 
! materials which might be used in many 
! ways . 


REQUIREMENT (S) 
-01 , -05 

-06 

-07,20906-10, 

-06 



FORMAT 5 


P ROB LEMS / 1 SSLJE I DENT' I F I GAT T ON 


SUBE L EMENT tt TITLE 

20 Q 04 SUPPORT 


ISSUE tt 
2000401 


ISSUE TITLE 


REQUIREMENT 


G R 0 (.J N D N E W S D I S S E M I N A T 1 0 N 
Determine who wi 1 1 determine and what 
c f iter ia and system to be used in 
d e 1: e r in i ri i n q w h a t n e w s , I a in i 1 y e in e r g e r i c y 
in 1 or mat ion , etc. 1 shall be Lransmi tied 
Lu crews in flight. 




FORMAT 5 


P ROB LEMS/ 1 SSUt: I DENT I F I CAT I ON 


SUBELEMENT # TITLE 

20905 CRI IERIA 


I SSUE 


ISSUE- TITLE 


REQUIREMENT ( S) 


2090501 


R E C R E ATI 0 N 0 B J E C TIVE S 
De 1 er in irie th ose ac 1 i. v i 1 1 es mos l c on ~ 
due i ve to improving men Lai heal th arid 
r educing bor edom , lethar gy , etc - 
Deter mine 1 hose ac; t i vi t ies most e Dri- 
ed u c i v e t o m a i ri t a i n i n g g u o d p h y s i c .a 1. 

I* 1 e a ]. t hi . D e t e r m i r i e hi o w 1 e i s u r e a r i d 
r ec r ea t i. on a 1 ac t i v i t i es arid t hi e op t i on 
to engage in recreational ac tivi t ies 
a r e r e 1 e a t e d l o m e r 1 1 a 1 a n d p h y s i c a 1 
heal th . Attempt to develop standards 
a n d c r i t e r i a f o r t hie d e g r e e s a n d t y p e s 
related to both men tal arid physical 
heal th 




ORIGINAL 

OF POOR QUALITY 




FORMAT 


P ROB LEMS / 1 SSUE I DEN T I F 1 CAT I ON 


SUBE L EMENT # TITLE 

20906 PLANNING 


ISSUE 


ISSUE TITLE 


REQUIREMENT ( S ) 


SYSTEMS TO I DENT. INDIVID. PREFERENCE 
( Issue included in 2090101 ) 


“ 01,-11 


LEI SURE/ RE C TIME REQIJI REMEN I S 
( I s s u e i r \ c 1 u d e d i n 2 0 9 0 1 0 1 ) 


-02 


LEISURE/ REG GROUND RE S PONS IB I LI TIES ! - 03 

( Issue included In 2090402) ! 

i 

i 

LEI SURE/ REC AND EQUIPMENT PLANS ! 04 

(Issue included in 2090102) ! 


L E I SURE/ REC REPAIRS/ BACK -UPS 
(Issue included in 303 issues) 


-05 


2090602 


SU R P R I SE ACT I V I T I ES 

What, types are possible and have the 
pr ea tes t pos i l. i ve e f fee t? 


-06 


ADDING NEW LEISURE/ REC ACTIVITIES 
(Issue included in 2090101) 


-o: 


LEI SURE / REC EOUI P DES I GN REQUIREMENT 
( I s s u. e in c 1 u d e d i n 20901 0 2 ) 


-08 


PLANNING LEISURE/ REC EQUIP. STORAGE 
( I ssue i n c i uded i n 2090 1 02 ) 


-09 


NON- DEDICATED RECREATIONAL EQU.I PM El NT 
(Issue included in 2090304) 


-10 


ORIGINAL PAGE . f$ 

OF POOR DUALITY 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt T ITLE 

21001 BODY -WASTE MANAGEMENT 


ISSUE 41- 


ISSUE TITLE 


REQUI REMENT ( S ) 


2100101 


COMMODE DESIGN REQUIREMENTS 
D e v e 1 o p d e s i g n r e q u i r e me ri t s f r o m c o n c e p t 
studies. Evaluate: locations, cleaning , 
and main tenance ; con taminat ion/ odor 
con t.rol , and design i mpac ts . 


-02 , -09 


2100102 


URINAL DESIGN REQUIREMENTS 
De ve 1 op des .i gn r equ i r ernen t s f r om c ori c ep t 
s t. u d i e s . E v a 1 u a t e : c 1 e a n i. n g & m a i n t e r 1 - 
a ri c e ; c on t. a m 1 r 1 a t. ion/ o d o r c o ri t r o 1 , a r 1 d 
d e s i g r 1 i m p a c: t s . 


02 


-09 


21 00103 


BODY WASTE HANDLING 

Deve 1 o p c r i t e r i a f o r s t o w a g e , p r a c e s s ing 
& handling/disposal of body waste. 

Re : Commode/ u r i n a 1 sy s tern des i gn s . 


-09 


21 00104 


NIJMBER & LOG. OF COMMODE/URINAL UNITS 
Develop criteria for number and location 
of units. Impacts crew size; interior 
layout./ arrangement , etc . 


-03 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUB ELEMENT # 

21002 


TITLE 

WHOLE-BODY CLEANING 




ISSUE # 


ISSUE TITLE 


REQUIREMENT (S; 


21 00201 


SHOWER UNIT DESIGN REQUIREMENTS 
D e v e 1 o p s t a n d a r d i z e <1 c r i t e r i a f o r i n - 
t e r r i a t i o ri a J. c r e w u s e o f s h o w e r u n i t 
d e s i g n ; eg., size, c o ri f i. g u r a t i o n , f low 
and drain control, water temp, control 
( r a n g e , (nix, a u t o / p r e - s e t / m a n u a .1 ) ; 
containment & air flow control and temp 
C o r i s i d e r r e s t r a i n t s , f i xture s , s o a ping, 
a r 1 1 h r opome t r i c s . In c 1 u de c 1 e a n i n g & 
m a i n t e n a n c e ; s e t. u p a n < J s t o w a g e o f g e a r ; 
c o imp a r t me r 1 1 i ri 1 e r f a c e . 


—01 


U. 00202 


SHOWER USE REQUIREMENTS 
A s s e s s w a t e r v o 1 u rn e r e q u i r e m e n t s , 
assessing shower frequency & durations , 
etc. , considering international crew. 

D t i ves des i gn o f wa t e r sy s t em , r ec ycliri g 
needs , etc . Include cr i ter ia for 
number of shower units. 


07 


2100203 


BODY DRYING AFTER SHOWERING 
Evaluate concepts for whole-body drying 
C o r i s i d e r i r 1 1 e r n a t i o rial c r e w p r e f e r e n c e s 
volume , location , compar tmert t , in/out 
of shower stall, etc. Develop design 
requirements . 


-03 




FORMAT 5 • 


PROBLEMS/ 1 SSLIE I DENT I F I CATION 


SUBELEMENT g TITLE 

2.1(303 PARTIAL-BODY CLEANING 


ISSUE # 
U 00301 


ISSUE TITLE 

PARTIAL-BODY CLEANING RQMTS 
Evaluate partial-body cleaning needs & 
concepts for firm requirements, eg., 
hand wash, body wipe, wet/dry. Assess 
rew preference, sizing, water flow/ 
on tain in an t , temp, control, location 
. r iteria: use restraint & access; clean- 
up & rnairit. , contamination control. 
Include drying needs & provision rgmts. 


REQUIREMENT ( S ) 


-01 , -03,-0"/ 


ORIGINAL EWE-® 

OF POOR QUALITY 



FORMAT 5 


P ROB LE MS /ISSUE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 

21004 BODY GROOMING 


I 3 SUL # 

ISSUE TITLE 

REQUIREMENT (S) 

2100401 

BODY GROOMING REQUIREMENTS 
Develop personal grooming requi remen ts 
t. o e v a 1 u a t e c o r i c e p t s , e g , shavers, t o o t h 
b r u s h e s , h a i r - c a r e , e t c . (?, o r i s i. d e r 
in terna tional crew preference and com-- 
P> a t i b i. 1 i t y & d e s i g n p r a v i s i o n s , r e : 
environment , inter ior ar rangemerit , 
handling , trash management , coir 
pa t ibi 1 i ty . 

“05 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 

21101 MENU 


ISSUE tt 
21 1 0101 


ISSUE TITLE 


REQUIREMENT ( 


MENU SELECTION 

D e v e 1 o p in e r i u s e 1 e c t i o n c r i t e r i a t o r 
hoi /cold , Las Le , nut r i Lion , appearance , 
0--g eri v i r on , e t c : c on s i de r in t e r n a t i or i a 1 
population . Consider crew pref ere nee 
a <1 j u s t m e r 1 1 s . T r a d e a g a i ri s t p r o v i s i o r i 
c apabil i. ties , re: pac kaging , dispensing , 
1 1 a n d 1 i n g , s t o w a g e , e t c . 


-01 i -03 


2110102 


SN AC K S / B EVER AGES SELECT I ON 
D e v e 1 o p r e q u .i r e m e n t s f o t s r i a c k s / 
beverages based on preferences , crew 
opt ions, nutrition, hot/cold, etc - 
E v a 1 u a L e a g a i ri s t c a p a i 1 i t i e s a r i d 
e f f e t s o ri design, eg. , s t c> w a g e , 
dispensing , packaging , etc . 


"04 



FORMAT 5 


problems/issue: IDENTIFICATION 


SUBELEMENT # TITLE 

2 1 1 03 FOOD PACK AG I NG 


ISSUE # 


ISSUE TITLE 


REQUI REMENT(S) 


21 10301 


INDIVIDUAL VS. BULK FOOD PACKAGE REQMTS I -05, 

Develop food packing concepts based on ! 21104-01 , -02 
technology & ease of use/access, food ! 

t y p e s / m e n u ; p r e P a r a t i o n ; s e r v i n g & ! 

dispensing; waste management . Evaluate ! 
individual vs bulk packaging. ! 


2110302 


AUTOMATIC FOOD INVENTORY SYSTEM 
E v a 1 u a t e t e c hri i q u e s f or tracking f o o d 
i r i v e ri t: o r y - s t o r e s , s t < ^ w a ge , c o r i s u m p t: i o r i ; 
types ; meals & snacks , beverage . Develop 
r equ i r erneri t s f o r sy s t em L o m i n i in i z e i nr- 
F> a c t o r i o p e r a t i o n s . 


-06 



FORMAT 5 


PROBLEMS / ISSUE I DENT IF I CATION 


SUBELEMENT tt TITLE 

21105 FOOD PREPARATION 


ISSUE U 
2110501 


ISSUE TITLE 


REQUIREMENT ( S ) 


FOOD HEATING METHODS 
Eva 1 ii a t e f o od h e a t. i ng/p r epa r a t i on 
methods, re: technology, packaging , 
per for mane, e/ menu , design impac ts , 

I' i a r i d 1 i r i g , s a f e t y , e i e . 


-01 


c rew 




FORMAT 5 


P ROB LEMS/ 1 SS.UE I DENT IF I CAT I ON 


SUBELEHENT # TITLE 

21106 FOOD SERVING 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


2.1 10601 


ZERO-G FOOD CONTAINER/UTENSIL DESIGN 
Develop food serving utensil design 
r quits re: handing, ease of use, stowage 
clean i ri g , c r e w p r e f e r e n c e , e t c , a n d 
interface with galley design concepts. 


- 01,-02 




FORMAT 5 


PROBLEMS/ I SSUE I DENT I F 1 CAT I ON 


SUBELEMENT tt TITLE 

21107 FOOD CLEAN-UP 


ISSUE TT 


ISSUE TITLE 


REQUIREMENT ( S ) 


21.10701 


REUSABLE FOOD SERVING COMPONENTS 
Develop disposable vs reusable concepts 
for food ser virig/c leariup requirements. 
Consider impacts on design .factors , 
handling, etc. Impacts waste management, 
P o w e r , c o n t a m i n a t i o ri / h y g i e r i e , e t c . 


- 01 ,-02 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft T ITLE 

2.1 108 POTABLE WATER 


ISSUE U 


ISSUE TITLE 


REQUIREMENT ( 


1 10801 


METHOD OF HEATING OR COOLING WATER 
Evaluate wa ter heating/ cooling concepts 
t o e v o 1 v e r e q u i r e m e n l s . C o r i s i d e r 
technology , handl ing , design impac ts , 
c r e w p r e i e r e n c e / n e e d s ^ e t c . 


-02 






FORMAT 


PROBLEMS/ ISSUE IDENTIFICATION 


SUB FI EMENT tt 

21202 


TITLE 

CLEAN I NG EQU I PMEN 1 


ISSUE tt 


21 20201 


ISSUE TITLE 
CLEANING MATERIALS 

Study lo develop criteria for cleaning 
liquids , materials, equipment. Re: 

0— g handling, off-gassing, hazards/ 
safely, elf ectiveness, volume, etc . 


REQUIREMENT (Si 
-03 


HOUSEKEEPING EQUIPMENT 
Evolve requirements for design ui 
cleaning equip, eg., vacuum, tillers, 
spec ial gear . Re! ales to power , weigh l 
OPS impact etc. Includes cleanup Lech — 
n i gues eva 1 ua t i on . 


OirUVi!.. .. , . ( 

OF POuvi 'QUMJTt 





FORMAT 5 


PROBLEMS / I SSUE I DENT I F I CAT I ON 


SUBELEMENT 

21205 


ISSUE il 


21 20501 


CLOTHES 


TITLE 

WASHER/DRYER 


ISSUE TITLE 


REQUIREMENT (S) 


WASHER/DRYER DESIGN 1 -03 , -05 , 06 , 

Develop laundry load model to drive 1-07,-08 

capacity- requirements. Study lor water 1 
needs; detergent selection & impact on 1 
ECLSS . 1 




FORMAT 5 


P ROB L.EMS/ I SSUE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 

21206 DISHWASHER 


ISSUE tt 


ISSUE TITLE 


REQUIREMENT ( 


2120601 


DISHWASHER DESIGN 

Develop specific r quits for dishwasher 
design and alternatives for related 
design compatibility, eg., detergents, 
dish design & material, power , EUL..SS 
impact, etc. 


-01,-02,-03 



FORMAT 5 


PROBLEMS/ ISSUE I DENT I F I CATION 


SUBELEMENT # TITLE 

21207 GROWTH 


ISSUE tt 

ISSUE TITLE 

REQUIREMENTS ) 

2120701 

HOUSEKEEPING EQUIP-- GROWTH REGMTS 
Rev i ew c apac i t y / 1 oad r equ i r ernen ts 
against growth var tables to assess 
i mpac ts-. Tr ade equ i pmeri t r ep 1 ac emen t 
a q a .i r i s t a d d i t i o r i a 1 u n i. t s ; .imp a c t s o n 
E“ (II L. S 3 re: d e t e r g e ri t s , c 1 e a r i i n g 
nta t e r i a 1 s , e t c . Inc 1 u d e s d i. s h w a s h e r , . 
v a t: u u in , c 1 o t h e s cl e a n i r i & s u p p o r t 
equipnieri t . 

-01 , 

21107-02 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # 

21301 


TITLE 

WASTE/TRASH GENERATI 0 N 


ISSUE tt ! ISSUE TITLE 

2130101 ! WASTE/ TRASH PREDICTION MODEL 

! Develop model to estimate volume arid 
! characteristics of waste/trash 
! generation, based on mission activites, 
[crew, environment, and station design 
I f e a t u r e s . C h a r a c t er is t i c s , e . g . , 

! h a z a r d o us, pathogenic, rad i o a c t i v e , 

! toxic, dry, etc. Account for growth 
! p red ic tiori . 


REQUIREMENT (S) 

-01 ,-02,-04, 
-05,21308-01 , 
21303-04 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUB ELEMENT tt TITLE 

2 1 3 0 2 W A S T E / T RASH COL L E C T I ON 


ISSUE tt 
2130201 


I SSLJE T I TLE ! REQU I RE ML NT ( 

WASTE/TRASH MONITORING ! -12 

Develop methods for monitoring waste ! 

and trash from generation through ! 

handling and final disposal; i .e. , trash ! 
i r i v e r 1 1 o r y c o n t r o 1 . ! 


M. 30202 


WASTE/ TRASH COLLECT I ON METHODS 
Develop or i ter ia/requiremen ts for trash 
c o 1 1 e c 1 1 o r i a ri d c o n t r o 1 t o d r i v e d e s i g r i 
f o r c o 1 1 e c t i o n , s e p a r a t i o n , h a n d ling, 
a r i d d i sposa 1 . eg. , c on la i n e r des i. gn s , 
vo 1 u me ; i i n e r c fi a r t e r i s t i c s , 
eriv i. r o n m e n t a J. t:;: r i t e r i a ; t o x i c , 
hazard o u s c o ri t r o 1 . 


-02 , - 03 , —04 , 
-05 , -07 , 
21303-01 ,-~02 
—04 




FORMAT 5 


P ROB L E MS/ 1 SSUE I DEN T I F I CAT I ON 


SUBE LEMENT tt TITLE 

21304 MICROBIAL STABILIZATION 


ISSUE # i ISSUE TITLE 


2130401 ! MICROBIAL STABILIZAI ION TECHNIQUE ( S) 

! Develop alternative approaches for 
! microbial stabilization techniques, ea. , 
! vacuum dessic a l ion , dice ides, treezinq , 

! etc . Evaluate options aoainst conl.ro.1 
! loading requir ements: impac ts on design 
! considerations - volume, power, eir., 

! h a ri d i i ri g & o p e r a l i. o n s On p a c l s . 


REQUIREMENT (S) 
- 01 , - 02 , - 03 




FORMAT' 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBFLFMENT tt TITLE 

21.305 WASTE/ TRASH TRANSFER 


ISSUE i! ! ISSUE TITLE 

213050.1 ! WASTE/TRASH TRANSFER EQUIPMENT 

! D e v e 1 o p a 1 1 e r n a t i v e a p p r o a c hes f o r 
! waste/ trash transfer handling equipment. 
! design, e.g., automated vs manual; 

! between modules, intra-module; STS to 
! spat, e station: airlock transfer; to 
! 1 og i s t i c s modu 1 e . 


REQUIRE MEN I 

-01 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBFLEMENT tt 

21306 


TITLE 

VOLUME REDUCTION 


ISSUE tt ! ISSUE TITLE 

2130601 ! TRASH COMPACTOR REQUIREMENTS 

! Develop alternative trash compactor 
! r equi cements for volume, weight, power, 
! du t y c y c 1 e , c ompac t i on r a t i on , e tc . 

! Assess quantity & location needs. 

! Per for m trades for alternative 
! approaches ; & to develop design 
! cr i ter ia . 


REQUIREMENT ( 
-01,-04 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SURFI.EMENT # 

21307 


TITLE 

TRASH DISPOSAL 


ISSUE # ! ISSUE TITLE 

2130701 ! CONTINGENCY TRASH DISPOSAL METHOD 

! Assess alternative methods & design 
i requirements for contingency trash 
! disposal, e . g . * space ejection or 
! j e 1 t i s on to earth for i n c e r i e r a t i o n . 

! Assess need for design provision vs 
! i mpae t des i gri , etc:. 


REQUIREMENT (S) 
-02 




FORMAT 5 


P ROB LEMS/ 1 SSUE I DEM T I F I CAT I ON 


SUBELEMENT ft TITLE 

2 1 40 I RESUPPLY REQUIREMENTS 


ISSUE # 1 ISSUE TITLE 


2140101 ! SPARES COMPATIBILITY W/SS SYSTEM 

! S p a c e S t. a t i o n s p a r e s ( 0 R U 1 s ) a r e T B D . 

] Not only must they be justified from 
! both the mission availability and 

! on board stock age staridpoin t , they must 

! a 1 s o s a t i s f y s u c h c o n s i • 1 e r a t i o n s a s 

! astronaut application , inter charigea 

! b i 1 i. t y , t r a n s p o r t J. i m i l a t i o r i s ( m a s s , 

! volume) , func tiorial environment , and 
! r e - e ri 1 r y s t r e s s e s ( i. f g r o u n d r e I u r b i s h i - 
! merit is intended) . 


REQUIREMENT 

“03 


2140102 


MODULE DOCKING AIDS 
R e s u p p 1 y m i. s s i o ri s o ( t h e L o g i s t i c s 
Module and addition of new modules will 
b e a p e no d i c e v e r» t over t hi e 1 i f e o I t h i e 
P r o g t a in. The < J o c k i. r i i. g p h i a s e i s i r i ~ 
h e r e ri t 1 y h i a z a r < J o u s a n d c u r r e r 1 1 1 y i s 
planned to be under astronaut c on tro.1 , 
r t h i e r L. h i a n I r o m t h i e g r ou r i h i d o r a u t o - 
malic a 1 ly . Probably no single astronaut 
will perform this task more than 2 or 3 
t i. mes , and a t 90-day i ri t. er va 1 s the 
r e t a i n e d e x p e r i e r » c e w 1 1 .1 b e m i. ri i m a I - 
The crew, therefore, will need the best, 
s a ( e s t a n d m o s t e f 1 e c t i v e d o c kin g a i d s 
arid procedures possible. This will re- 
q u ire e >: t ensi ve a ri a 1 y s i s , v e r i f i. c a t i o r i 
thir u simulation , arid training. 


“05 





FORMAT 5 


PROBLEMS./ ISSUE IDENTIFICATION 


SUB EL EMENT tt II1LE 

214Q2 INVENTORY MANAGEMENT AND CON1ROL 


ISSUE # ! ISSUE TITLE j 

2140201 ! INVENTORY MANAGEMENT SYSTEM DEVELOPMENT ! 

| The scope, character and presentation of 
! maintenance data, onboard stockage 
! activities and location, tracking infer— 

: (nation, etc., are TBD and will require 
I e x t e n s i v e a n a 1 y s is. A c c u r a c y a n d s p e e d 
| will t>e par amount, arid the system must 
! be comprehensive, compatible with crew 
! capabilities, ef f icient , arid easy to 
! update. Innovative techniques such as 
! video consultation with ground special- 
lists should be exploited. Uplink 
! accommodation will require coordination 
I with common icatiori designers. 

| The format used for output of inventory 
| data is TBD. It must be clear, concise, 

! accurate in description, and specific. 

I To facilitate immediate crew recognition 
lit should be in the exact terminology as 
I used by the crew. To avoid equivocation 
land confusion, each item must be 
I u n i q u e 1 y i d e n t i f i e d by a s t a n d a r d t e r m 
I universally understood and accepted. 

I D u e t. o possible irite r p r e t a t i o n a s 
I quantity, numbers should not be used as 
I identifiers . 

I 

l 

2140202 I LOCATION OF ON-BOARD SPARES 

I On— board location of ORU storage is TBD 
land will require careful analysis to 
1 establish. Spares; retrieval at time of 
I need must be precise and fast, and 
I availability of the required article 
I must, be immediately conf irmable. The 
I inventory management system must be 
I structured to include specific indi- 
cation as to where the resource is 
I located, and the location itsell must 
I be easily accessible by the crew. 

I Location/distribution of spares should 
| be such that safe haven “retreat" will 
| not result in a specific spare or spare 
I item being unavai lable/unretr ievable . 


REQUIREMENT (S) 
-01 ,-04 


-02 


-06 



FORMAT 5 


PROS LEMS/ I SSUE I DENT I F I C ATI ON 


SU BELEMENT ft TITLE 

21407 PRESERVATION , PACKING & PACKAGING 


ISSUE 4 ! ISSUE TITLE 

2140701 ! PACKAGING CONCEPTS 

! M a t e r i a 1 s p a c k a g i n g f o r u s e a n d s t o r a g e 
jin the Space Station is not clearly 
! defined- Experience on manned missions 
! to date will be applicable, but further 
! thought should be given to methods 
j which will economize on weight arid 
! space , yet provide adequate pro tec l ion 
! against, environmental influences 
! i n c 1 u d 1 n g d y ri a m i c 1 a n d i n g s t r e s s e s . A 
1 Space Stati on-un ique pac k aging spec i t i~ 
j c a 1 1 o ri m u st be d e v e i. o p e d - M a t e r i a 1 s 
! wl' i i c h c ou 1 d f 1 oa t a r our i d ( e . g - , “ wor ms " ) 
J u r o u t g a s ( e - g . , " b u b I: ■ 1 e 1 ‘ - p a c k ) m u s t b e 
] avoided - 


REQUIREMENT ( S) 
-04, -OS 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT 


TITLE 


21501 


FOOT RESTRAINTS 


ISSUE # 


ISSUE TITLE 


REQUIREMENT ( S) 


2150101 


STANDARDIZED FOOTWEAR/FOOT RESTRAINT SYS 
A s t u d y e f f o r t i. s r e q u ire d t o p r o d u c e 
a standardized space station IV A 
footwear/foot r estrain t system set of 
t equ i. r emen is based on th e i. den t i f i ed 
f u r i c t i o n a 1 r ( n t s . F e a s i t> i 1 i t y o f a 
single standard design must also be 
evaluated . 


-02 


”06 




FORMAT 5 


PROB LEMS/ I 3 SUE 1 DENT I F I OAT I ON 


SUBELEMENT tt TITLE 

21502 BODY RESTRAINTS 


>LJE tt 


ISSUE TITLE 


REQUIREMENT 


2150201 


BODY RESTRAINTS 

Need a s tan da r d i. z ed body r es l r a i n l To r 
IVA use throughout the space station tor 
s i t u a t .1 o n s re q u i r i n g s t a b i 1 i L y i n a <1 d i - 
l ion to thaL provided by foot, restraints 
alone. Study is needed to evolve a 1 i am 
s e t o f r e q u i r erne ri t s . 


- 0 ‘ 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

21503 EQUIPMENT RESTRAINTS 


ISSUE # 


ISSUE TITLE 


2150301 


2150302 


CABLE AND HOSE MANAGEMENT SYSTEM 
A development effort is required to pro 
vide a standard management, system for 
temporary cables, i.e., extension cords 
arid hoses aboard the space station. 

EQUIPMENT RESTRAINT 

Standardized design criteria is needed 
for restraining & local handling of 
equipment throughout station, eg, food, 
galley, data files, recreation, leisure, 
stowage container internal restraint, 
includes refrigerator & freezer. 


REQUIREMENT (S) 
-03 

-07 



FORMAT 5 


PROBLEMS/ 1 SSUE I DENT I FI CATION 


SUBELEMENT 

21505 


TITLE 

PORTABLE RESTRAINTS 


ISSUE tf 


ISSUE TITLE 


REQUIREMENT (S) 


2150501 


CREW PORTABLE RESTRAINT SYSTEM 
Common portable system needed to adapt 
t o all r i o r i w o r k s t a t i o n / a c t i v i t y 1 o c a - 
tioris throughout station, e.g. , for urr 
u s u a 1 m ci i. r 1 1 e ri a n c e . S 1 u d y n e e d e d t o 
d e v e 1 o p r e q u i r e m e n t s / c r i t e r i a f o r 
r e s t r a i r 1 1 s y s t e m a r i d s t a t i o n i r 1 1 e r i. o r 
s 1 1 *' u c t u r e t o a c c o m » n o d <:i t e I V A a n d 
con t-ingency EMU-suited ac ti vi ties . 


-01 


C -P- 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUB ELEMENT # TITL E 

21601 INSTALLED EQUIPMENT 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

2160101 

CREW TRANSLATION AIDS 

Reported problems include handling of 
small items relative to use of mobility 
aids & restraints. Study is needed to 
clearly assess problem & to develop 
comprehensive criteria for translation 
aids with arid without parts and equip- 
ment handling. 

“04 

2160102 

INADVERTENT IMPACT PROTECTION 
Full implementation of this requirement 
might be difficult, costly & inappro- 
priate. Provision of optimized transla- 
tion & handling aids, good traffic path/ 
flow design , and special guards might 
preclude impact sufficiently to preclude 
the need for this requirement. 

-03 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 


21602 

PORTABLE GEAR 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

2160201 

CONTAINMENT & TRANSLATION OF EQUIPMENT 
R e s u p p 1 y items w h i c h w i 11 be h a n d 1 e d b y 
t h e f 1 i g 1* 1 1 c r e w m u s t b e d e s i g n e d a r i d 
packaged such that they do not exceed 
[TBD] dimensions in the hand.] irig ton- 
f i g u r a t .i. o n . A r i a n 1 y s i s o f o r i - b o <::i r < i 
c a a t> i 1 i t i e s a ri d 1 i. m i t:. a t i. o r i s w i 1 1 t> e 
needed to establish these TBD 

-04 


par a me ter s . 





FORMAT 


P ROB LEMS/ 1 SSUE I DENT IF I CAT I ON 


SUBELEMENT # 

21802 


TITLE 

Con d i t i on Ve r i f i c a t i on 


ISSUE *t I ISSUE TITLE 

2180201 !QA ON-ORBIT VERIFICATION REQMTS 

! P e r f o r m a n a ri a 1 y s i. s a r i d a s s e s s m e n t o f 
! the planned Space Station on-orbit acli-' 
! v i t i e s t o i d e n t i f y L he re q u i r e m e n t s f o r 
! per f or mane e of QA tasks ( frequency , 

! type , e tc . ) 


2180202 i QA VERIFICATION TOOLS AND EQUIPMENT 
! Determine the verification tools and 
I equipment requir ed to accomplish QA 
! functions on orbit. Determine the divi- 
ision between tools that are part of the 
! Space Station system and those that are 
! e s s e ri t i a 1 1 y c a r r y-on . D e t e r fn i n e t h e 
! f u n c t i o r » a 1 i r 1 1 e r f a c e s with <-=1 n d t h e 
! s er vi c e s t h a t mu s t b e p r o v i d e d b y t h e 
! Space Stat ion . Includes measurement , 

! noridestruc live and destruc ti ve examiner- 
!tion, etc. 

i 

i 

2180203 ! FLUID SYSTEM VERIFICATION 

•Determine the requirements, if any, for 
! a c c e s sin q a r i d s a m p 1 i n g c o n t e r 1 1 s o f f 1 u i. d 
! sy s terns , i ric 1 ud i n g c r ew c on summab 1 es , 

! coolant fluids, and propellant systems. 

! Determine the requirement for fluid 
i analysis. Determine the design require- 
! merits for Space Station fluid systems, 

! s t. o w a g e s y s t e m s , s p a c e c r a f t s e rvic e s 
! ( p o w e r , e t c . ) t. o e r i a b 1 e t hi e ver i f i c a L i o n 
! task. Includes bacterial and chemical 
! aspec ts . 


2180204 


FRACTURE CONTROL PARTS INSPECT. CRITERIA 
D e t. e r m i ri e t. h e c o n s t r a i r 1 1 s i m p o s e <1 o n t h e 
i ri s p e c t i o n o f ' ' f r a c; t u r e c o r 1 1 r o 1 ' ' p ;:.i r t s 
(Ref. JSC 19649, Space Station Fracture 
Control Plan, April, 1984) by the limi- 
tations on in spec t ion capabi. 1 i t y f or 
P a r t s ( b o L h i n t e r ri a 1 a ri d e x t e r n a 1 t o 
1 1 a b i t able v o 1 u m e s ) t i i a t are t o b e 
d e p 1 o y e d i n o r i t f o r e x t e r i d e d p e r i o d s . 


REQUIREMENT (S) 
“02 c 


- Ola,- 01 j 


-Old 


-Olk 




FORMAT 


P ROB L EMS/ 1 SSUE IDENTIFICATION 


SU BE LEMENT # T ITLE 

21803 CONTROL 


ISSUE tt 
2180301 


ISSUE TITLE ! REQUIREMENT (S) 

ON-ORBIT FLUID SYSTEM CONTAM. CONTROL ! -05 

Determine the method to be employed to ! 
verify the integrity of fluid connect ion ! 
made on-orbit. The method should not ! 
contribute to environmental contamina- ! 

tion and should be effective in deter- ! 
mining connection integrity before ! 

introduction of fluids into the affected! 
volume of the fluid system. ! 


;:> i 80302 


EQUIPMENT STATUS MARKING ON-ORBIT 
D e v e 1 o p a ri a p p r o a c h t o p h y s i c a 1 1 y i d e n t ~ 
i f y p a r t s o r e q u i p m e n t o n — o r b i t t o i n d i - 
cate such things as discrepant parts of 
s yst.e m s , calibration/c e r t if i c a t i o n 
status, and equipment integrity. 


Ola 



FORMAT 5 


PROBLEMS/ I SSUE I DENT I F I CAT I ON 


SUBE LEMENT tt TITLE 

21804 EQUIPMENT CALIBRATION/CERTIFICATION 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


2180401 


ON-ORBIT SYSTEM CERTIFICATION REQMTS . 

E s t a b 1 i s h , t h r o u g h a r i a 1 y s i. s a n d e v a 1 u - 
a 1. i o n o f r e q u i. r e m e r 1 1, s u s e d t o p r o t e c t 
personnel arid equipment, in Ear th -based ' 
f a c i 1 i ties , the equipmen t and procedures 
req u i r e d t o c e r t i f y f o r c o n t i n u e c J u s e 
such systems as fire suppr essiori slur age 
an d d i spens i n g , h i gh an d 1 ow p r essu r e 
oxygen storage and distribution , coolant 
f ] u id s t o r a g e a n d c i. r c u .1 a t i o n , ti .i 1 1 
pressure nitrogen stor age arid cir cula- 
tiori, and fuel storage and distribution; 
components such as hatch seals; and 
equipment such as space suits or MMU’s. 

D e v e 1 o p t h e d e t a i 1 e d d e s i g n r e u i r e m e n t s 
for spacecraft systems and for arieill- 
i. a r y y s t e m s c o ri s i d e r i n g t h e 1 i. m i t a t i o n s 
f o r p e r f o r m i ri cj t h e c e r t i. f i. c a t i. o ri 
on-or bit. . 


-03 

21 802-0 1c , -01 ;i 
(partial ) 




FORMAT 5 


PROBLEMS/ I SSUE I DENT I F I CAT I ON 


SUBELEMENT 

21805 

ISSUE tt 
2180501 


# TITLE 

ANOMALY INVESTIGATION, ANALYSIS & EVALUATION 


ISSUE TITLE ! REQUIREMENT (S) 

ON-ORBIT PROBLEM REPORTING (PRACA) SYS i -01, -02, -03 
Develop the on-orbit and ground-based ! 

functional and organizational regints ! 

for PRACA during the Space Station ! 

mission. Include reporting of software ! 

problems. 1 




P ROB LEMS/ 1 SSUE 1 DENT I F I CAT 1 ON 


FORMAT 5 

SUBELEMENT # TITLE 

21806 REPORTING AND RECORDING 


ISSUE tl 

ISSUE TITLE 

REQUIREMENT'S) 

2180601 

ON-ORBIT CONFIGURATION MODS VERIFICATION 
Develop the reqmts and procedures that 
will be used to recor d and control 
c h a ri g e s m a d e o n - o r b i t t o t h e s p a c e c r a f l 
c o r i f 1 g u r a t i. o r i t h r o u g h a u 1 t h e 1 i f e o f t h e 
progr am. Include engineer ing d.i r ected 
changes as well as changes caused by 
m a 1 f u ri c: t i o n s o r o p e r a t i o n a 1 w o r k a r o u n d s . 

-01 

2180602 

j 

! 

ON-ORBIT QUALITY ASSURANCE RECORDS 
Determine an approach to recor ding and 
r e p o r t i n g q u a 1 i t y a s s u r a n c e da l a o n - 
or bi 1 , including types of records , 
rn e t hod s o f r e p o r t i n g , s t o r a g e ci r i d r e c a 1 1 
r equ i r emeri t s , e tc . 

-02 




FORMAT 5 


PROB LEMS/ I SStJE I DENT I FI CAT ION 


SUBELEMENT # TITLE 

21807 DETECTION , ISOLATION , AND IDENTIFICATION 


ISSUE U 


ISSUE TITLE 


REQUIREMENT'S 


2180701 


HABITABLE VOLUME LEAK POINT LOCATION 
Determine an effective method , including 


“01 


sy s tern an d suppo r t equ i. pnien t des i. gr i 
r e q u i. r e m e n t s , f o r d e 1 e r m i r i i ri g t hi e 
precise location of a leak in the 
P r e s s u r e m e m b r a n e o r a t a s e a 1 i n <5 s u r 
f a c e f o r t hi e hi a b i. t a b 1 e v o 1 u m e s o f t hi e 
s p a c e <: r a f t w h i 1 e i n o r b i t . 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBE LEME NT # T ITLE 

21901 IV CLOTHING (UNDERWEAR AND OUTERWEAR) 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


21 90101 


IV UNDERGARMENT DESIGN 
M a l e r i. a 1 s e 1 e c t i o n d r i v e n b y r e q u i r e - 
a i e n t. s e s t a b _l i s h e d f o r s a f e ty , color, 
weigh t , fiber proper ties , arid fabric 
toristr uc t ion ; tr ade-of f s be tweeri GFE , 
custom- fitted , of f -the--shel f and 
p e r s o r i a 1 c ] o t h i n g ; p h y s .i o 1 o g i c a 1 c fi a n g e s 
c 1 o s i.i r e s t ypes/p o s i t ions, sizing ran g e , 
gar men t con f igurat ions ; tr ade-of I s 
between disposable or c leanable cloth ing 
o r c o m la i r i a t. ion o f a Iter n a t i. v e s ; 
f r e u e r i y o f cT i a n g e a r i d s p e c i a .1 h a n d 1 i n g 
for garments . 


-02 , -03 , “04 , 

-05 , -06 , 07 , 

-08,-09,” 10 


21901 02 


IV OUTERGARMENT DESIGN 

Mater ial selec t ion driven by require- 
ments established for safety , color , 
weigh t , f iber proper ties , and f abr ic 
construe ti on ; trade-offs between GFE , 
c u s t o m — I i. 1 1 e < i , o f f - 1 h e - s h e 1 1 , a r i d 
personal clothing sources ; includes 
d e s i. g r i f e a t u r e s , ad j u s t m e n t s , s i z i n g 
range; trade-of fs between disposable 
or c leanable or combination of 
i. t e r r i <:i t i v e s . C r e w sfi a 1 1 t> e a 1 1 o w e d L o 
hi e 1 p d e s i g ri t h e i r c 1 o t f i ing. 


-04 , -05 , -0 



FORMAT 5 


PROBLEMS/ 1 SSLIE I DENT I F I CAT I ON 


SUBELEMENT g TITLE 

22001 VIBRATION CONTROL 


ISSUE « I ISSUE TITLE 


2200101 ! EQUIPMENT VIBRATION/MOUNTING STANDARDS 

! Equipment, vibration and mounting stan- 
dards have not been established for 
! Zero-g operation. Conventional stari- 
Idards developed for one-g type missions 
! may not be applicable to keep structure 
! v i l:» * a t. i. o n w i t h i. n 1 i rn i t s . 


REQUIREMENT (S) 


- 01,-02 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


S UBELEMENT tt T IT LE 

30101 TRAINING METHODS 


ISSUE # 
3010101 


ISSUE TITLE ! REQUIREMENT (S) 

DEPTH OF SYSTEM FUNCTION TRAINING \ -01 

Technological advancements in the space ! 
station will require that, new decisions < 
be made relative to the level of system ! 
function conceptual knowledge needed by ! 
the crew in order to support the main- ! 
ten a rice & operations of the space ! 

station. ' 


3010102 


SELF-MANAGED TRAINING 

Advances in training technology such as- 
in tel 1 igen 1 computer-aid iristruc t. ion 
( ICAI ) and intelligent tutors may 
provide a feasible training method al- 
ternative feasibility study is needed. 


3010103 


ON-ORBIT OJT TRAINING COST & BENEFITS 
The cost & effectiveness of training on- 
orbit. could be influenced by several 
factors, e.g. , automated training costs 
(ICAI), the cost of the time available 
for training, the cost of human super- 
vision & e v a 1 u a t ion . 




FORMAT 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 

30102 TRAINING DEVICES AND MEDIA 


I 


SSLJE 


41- 


ISSUE TITLE 


REQUIREMENT ( S) 


3010201 


SIMULATION FIDELITY FOR ALL 


TRAIN ING 



R e d u c e d f i d e 1 i t y s i m u 1 a t i o n im p a c t s 
c o s t , t t a i r i 1 r i g q u a 1 i. t y , & p e r f o n n a r ic e 
quality . To approach the pr ogram goal of 
r e c J u c e d t . r a i ri i ri g c o s t. s , <-i s t u d y i s 
n e b f.i b d t o d e t e r m i r i e rn .i. r i i m < t 1 1 y e I : f e c t i v e 
levels of simulation in various areas of 


-02 , - 03 


t r i r 1 1 n c*j . S l u d y <n u s t a s s e s s t e c h n o 1 o g y 
c <:i p <:i t:> i. J. i t i e s & f e a s i. i::> ili t y o f m e e t i r i g 
d e t e r f n i n e d in i n i in a 1 lev e 1 s o f 
pet for mane e „ 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SU BELEMENT W TIT L E 

30103 TRAINING LOCATION 


ISSUE # 
3010301 


ISSUE TITLE ! REQUIREMENT (S) 

NON-CRITICAL TASK TRAINING ON-ORBIT ! -02 

The efficacy arid efficiency of what to ! 
train on-orbit is an issue which must be! 
resolved through a cost— benefit analysis! 
after design concepts are firm and a ! 
t a s k an a 1 y s i s is comp 1 e t e . ! 



FORMAT 5 


P ROB LEMS/ ISSUE I DENTIF I CAT I ON 


ORiGiMA?. PfV&T. 

OF POOR Qij/vLiTY 


SUBELEMENT tt 


TITLE 


30104 


TRAINING LEVEL (AMOUNT) 


ISSUE TITLE 


REQUIREMENT (S) 


3010401 


TRAINING PERFORMANCE CRITERIA 
The efficient operation of a Space 
Station requires a reduction in the 
c u r r e n t level o f t r a i n i r i g f o r s h u t tie. 
However , severe reduction in training 
could seriously impact both the safety 
and e f f icien c y o f 3 p a c e S t a t i o n 
ope r a t i on . Th e de t e r m i n a t i on o f th e 
1 e v e 1 o f p e r f onua ri c e t o b e t r a i r » e d i s 
c r i. t .1 c a 1 . 


-02 


30 1 0402 


CRITICAL TASK CROSS-TRAINING 
A t a s k a r i a 1 y s i s w i 1 1 d e t e r mi n e t h e 
c r i t i c a 1 t a s k s f o r w h i c hi c r o s s t r a i ri i n g 
s 1 1 o u 1 d b e p r o v i d e d . T he kind a r i d a mo u n t 
of cross- train irig must be determined 
w i t fi i n t h e c o ri t e x t o f b a t h t h e s a f e a n d 
e f f i c i e n t o p e r a t i o n o f t h e S p a c e S t. a t i. o n 


—Q3 


30 i 0403 


ON-ORBIT REFRESHER TRAINING 
The type & effectiveness of on-board 
r e f r e s t» e r t r a i n i n cj t h a t c a n b e p r o v i d e d 
will depend to some extent on available 
technologies and time. At a minimum, 
procedures which can be practiced on- 
board will be developed. 


-04 




FORMAT 5 


P ROB LEMS/ I SSUE I DENT I F I CAT I ON 


SUBELEMENT tt TITLE 

30105 TRAINING FOR ORGANIZATIONAL EFFECT I VENE 


ISSUE tt ! ISSUE TITLE 

3010501 ! SMALL GROUP SYSTEM 

! An umbrella psychological training pro— 
[gram will be developed to cover in- 
! dividual arid group training, ground and 
! crew interaction arid incorporating in 
i ter national crew considerations; con- 
! f 1 i c t; r esu 1 1 i on , e to . 


REQUIREMENT (S) 
- 01 ,-02 



FORMAT 5 


P ROB LEMS/ I SSUE I DENT I F I CAT I ON 


SUB E LEM ENT # TITLE 

30106 TRAINING FOR FAMILY SUPPORT 


ISSUE # 
3010601 ' 


ISSUE TITLE 

FAMILY SUPPORT METHODS 

A g e n e r a 1 p r o g r a m f o r t r a ini n g f a m i 1 i e s 
i r i deve 1 op i. n g & tua i r i 1 a i n .1 n g suppo r t 
systems for themselves & other flight 
c r e w f a rt i i. I i e s w .i 1 1 b e c r e a t e d . S t u d y 
is needed to develop such programs. 
Training pr ogram for support of crew 
m e m b e r s o n ~ o r b i. t i. s a 1 s o n e e e d . 


REQUIREMENT (S) 
“01 





FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # T ITLE 

30 SO I ACCESSIBILITY 


ISSUE *1 ! ISSUE TITLE 


30301G1 ! SUITED IVA CONTINGENCY OPS 

! I r i c a s e o f f u 1 1 o r p a r t ial 1 o s s o f 
! pressure, a sealed compartnient or module 
! must be accessed for mairit . Suited 
! m a i n t e n a n c e w i 1 1 h a v e m a j o r i m p a c t o n 
I d e s i g n f o \ m a i n t - c r i. t e r .1 a . S t u d y 
! i rn p a c t s & t r a d e s t o e s t abl i. s h g u i d e J. i. n e s 
I f o r m a i n t a i n a b i 1 i. t y d e s i g n r e q i a i r e m e n t s 
! & maintenance concepts. Also establish 
! minimum pressurized erivironmen t for IVA 
i i i t a i n t. . a c t i. v i t i e s - ( :S e e a 1 s o I s s u e 
! ill 040201 ) 


REQUIREMENT ( 


-06 


3030 102 


WALL ACCESS/ REPAIR 

Access must be provided to all walls, 
b u 1 k h e a d s , hi a t c hi es, & s e a 1 s f o r i ri s p e c: -- 
tiori & repair. A desigri concept & impact- 
study should be coriduc ted for ef f ic ieri t 
equipmeri t ar r angernert L. that allows rapid 
wall access/ in spec t ion . 


-OS 


3030103 


C R I T I CAL SYSTEM DEF I N I T I ON 
0RL1 replacements in cri tical systems 
sh ou 1 d ri o t r equ i r e sy s Lem sh u t down - 
Arialysis/study is needed to ideri t-i f y 
and/or establ ish clear c r i ter ia for 
cri t i c a 1 s y s t. e m s . 


-04 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft 

30304 


TITLE 

TESTABILITY/DIAGNOSTICS 


ISSUE a ! ISSUE TITLE 


3030401 ! RADIATION-DAMAGED PARTS REPLACEMENT 

! Wh a t 1 eve 1 o f c i r c u i t mode 1 i n q c omp 1 e x - 
lit.y sl'iould be done to plan for & assist 
! on -boa r d r epa .i r / r ep 1 ac emeri t o f 
! damaqed electronics? Study should 
[develop damage prediction model . 


REQUIREMENT (S) 


-10 




FORMAT 5 


PROBLEMS/ 1 SSUE I DENT I F I C A 7 I ON 


SUBELEMENT tt TITLE 

30305 ORIJ DEF I N I T I ON/ GONE I GUR AT I ON 


ISSUE 


ISSUE TITLE 


REQUIREMENT ( S ) 


3030501 


CUSTOMER ORIJ DESIGN STDS 
Establish ORU design standards for the 
c u s tome r a c c ommoda t i on rnodu 1 e t o r educ e 
r epa i r t i mes & spec i a 1 i z ed equ i p . & 
establish commonali t y & safety precau- 
t i o r i s a g a i. n s t 0 R LJ e x p e t i i n e ri t co n t e n l. . 


-03 


3030502 


LEVEL OF ORIJ 

S i u d v t o - :l e ( i n p t h e 1 e v e 1 i n t h e e < i u .i p — 
f n e r 1 1 c o ri f i g u r a t .i o r i a s a r e p 1 a c e able 
u r i i t ( 0 U ) . (In e 1 e c. t r o n i c s t h e p r i r 1 1 e d 
c i r c u i, t t> o a r d , dr i v e s e q u i r- ) rn e ri l d e s i. g n , 
main t e ri <:i r » c e r e a j. r .1 eve 1 , s u j:> p o r t e u i. j:> - 
men t , etc - ) - 




FORMAT 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

30306 MAINTAINABILITY AIDS 


issue: tt 

issue: title: 

REQUIREMENT (S) 

3030601 

MAIN TENANCE WO R K S TATI ON 

Analyze the furic tional capabi. 1 i. ties , 

1 o c a t i. on, r e q u. i r e d e q u i. pm e n t , e q u i p m e ri t 
c on f i gu r a t i on an d sc ope o f r epa i r in - 
tended for the rnai nt . repair station . 

Wi 1 1 de l: ermine design c r 1 ter ia for size 
v: on f i gu. r a t i on , c on t a .i ri men t / c on t am i. ri a t i on 
c o n t r o 1 , h ea t p r - o t e c t i o n , a c c e s s , 

1 o <: a t ion , e t c . T r a d e s t u d y <:i i s o n e e d e d 

-07 , -08 


to determine number oi stations, re: 



E V A e q u i p ni e n t ( n a i r 1 1 e n n c e s u p o r 1, . 





FORMAT 5 


P ROB LEMS/ 1 SSiJE I DENTI F I CAT I ON 


SUBELEMENT # TITLE 

30401 MAINTENANCE CONCEPT 


ISSUE # 
3040101 


I SSUE T 1 TLE i REQU I REMENT ( S ) 

MAINTENANCE WITHOUT SHUTDOWN ! -04 

It should be possible to perform ! 

m a i ri ten a n c e o n s y s t e nt c o m p o n e ri t s w / o ! 
crew inadvertently or by design shutting I 
down the whole system. Study needed to ' 
develop* criteria & design impact. ! 


ALSO SEE ISSUE 3030101 




FORMAT 5 


P ROB LEMS/ 1 SSIJE I DEMTIF I CAT I ON 


SUBELEMENT # TITLE 

30407 CUSTOMER TECHNICAL DOCUMENTATION 


ISSUE II 


ISSUE TITLE 


REQUIREMENT ( 


3040701 


CUSTOMER TECH DOCUMENTATION REQUIREMENTS 
Requirements for maintenance, operations 
& servicing of customer payloads need to 
be defined regarding astronaut available 
t i me, s a f e t y , m a .i. r 1 1 e r i a r i c e p r a c t i c e s , 
etc . 


-03 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT g 


TITLE 


30501 


FU N C T 1 0 N A L / L I M I TATI 0 N 


ISSUE 11- 


ISSUE TITLE 


REQUIREMENT (S) 


3050101 


SUPPORT EQUIPMENT REDUNDANCY 
Redundancy & "backup" tools/suppor t 
e q u i. p m e ri t a re desit e d p e r S k y 1 a t > ex - 
perience. Study is needed to develop 
guideline for extent & areas of redun- 
d a n c y a s w e 1 1 a s f o r b a c k u p n e e d s . 


“02 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELE MENT J£ TIT LE 

30 502 COMMON AL I TY/ STANDARD I Z AT I ON 


ISSUE # 
3050201 


I SSLIE T I TLE ! REOLJ I REMENT ( S ) 

SUPPORT EQUIPMENT DESIGN STANDARDS ! “04 

S t u d y o f m a in t e n a n c e a c t i. v i t i e s / 1 a s k s & ! 
w or k i n 9 e n v i t o nine n t is nee d e d t o e v o 1 v e ! 
s u p p o r t e q u i p m e ri 1: ( t o o 1 s & h a r i d 1 i n ! 

«:;i e ci r ) d e s i g r i c f i t e r i. a . ‘ : > k y 1 <:i e x p e r i e r i c e ! 
i n d i c 3 L e s o I i — t h e s h e 1 T d e s .i 9 n s a y e ! 

aenerai lly acceptable , but SS spec i f i c ! 
c r 1 1 by i a for s e 1 e c t i o n a m o n g a v a i 1 a b 1 e ! 
v a y i e t i e s ( a t 1 e a s t ) i s n e e d e d , i n ! 

s u p p o r t. o f c o m in o ri a 1 i t y o b i e c t i v e s . 1 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TH US 

30504 LOCATION 


ISSUE tt i ISSUE TITLE 

3050401 ! GROUPING OF ON-BOARD TOOLS 

! Definition of the tools to be carried 
[aboard the Space Station, and the most 
[appropriate location for them, are TBD . 
[Analyses should be performed to deter- 
[mine best location (s) & consider other 
[factors such as accessibility, compos i- 
[ t. ion , a r r an gerneri t & po ten t i a 1 u t ili ty - 


REQUIREMENTS 

-01 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT g TITLE 

30601 DUTY CYCLES 


ISSUE # ! ISSUE TITLE 


3060101 ! IV A/EVA TASKS AND LEARNING CURVE 

! Determine time lines and learning 
! curve s f o r d i f f e r e n t t ype s o f s p ace 
! operational tasks with different types 
jof equipment in the IVA arid EVA modes. 


3060 1 02 


SHIFT OPTIONS 

Determine shift options. (This area is 
c r uc i a 1 for o r gan i z a t i on ) . 


3060103 


MISSION LENGTH REQUIREMENT 
W hi a t i s t hi e m a x i. m u m 1 e n g t hi desi r a b 1 e 
r e g a r d i ri g c o ri s i d e r a t i o n s f o r p hi y s i o - 
1 og i c a 1 , psy c hi o 1 og i c a 1 , sy s tern f ac to r s . 


3060104 


VARIED CREW SCHEDULE MODELS 
Determine various schedule models for 
o p t i m a 1 c rew e f f e c t. i v e n e s s o v e r i n i s s i o n 
dur at ions . 


3060 1 05 


TASK PERFORMANCE ANALYSIS 
Determ ine per for mances r elative to dif- 
ferent types and sequences of tasks, 
b r e a k s , e t c . E s t a b lish a c c e p t a b 1 e 
p e r f o r m a r i c e r a t e win d o w s a n d d e v e 1 o p 
s t a n d a r d s f o r task s c h e d u 1 i n g i r i terms 
of s e q u e n c e s a n d 1 e n g t hi . 


3060 1 06 


RED/ LEI SURE TIME REQUIREMENTS 
Determine the amount of time needed for 
e x e r c ise , re s t a r i d r e c r e a t i o ri t: i. m e t o 
m a i. r 1 1 a i n p r o p e r hi e a 1 1 hi , m o t i v a t i o ri a ri d 
alertness for different types of people 
over different mission lengths. 


3060107 


3060 1 08 


3060109 


PRODUCTIVITY FACTORS 

W hi a t s o c i a 1 and p s y c h o 1 o g i c a 1 f a c: t o r s 
a r e r e 1 a t e d t o c r e w p r o d u c tivi t y r e - 
i a t i v e t o d i f f e r e r 1 1 s c h e d u 1 i r i g P a 1. 1 e r n s 
and in terms of different mission 
r equiremeri ts , c r ew ski 1 1 mi x , task 
pattern and mix and mission length. 

REST BREAK REQUIREMENTS 
Determine the frequency and length of 
rest breaks as they are related to 
pr oductivi ty . 

ON-BOARD TASK TRAINING TIME 
Determine the amount of time for 
r e f r e s h e r o r t r a i. r i .i. n g p r i. o r t o v a r i. o u s 


REQUIREMENT (S) 


“01 


- 09 


“19 


-26 


27 


-29 


-30 


-32 


PROBLEMS/ ISSUE 


PAGE 2 


3060110 


3060111 


3060.1 


tasks and relative to the frequency of 
t. a s k p e r formance. 

TRAINING TIME EFFECTIVENESS 

Determine most time-effective training 

methods 

SHIFT EFFECTS ON PERFORMANCE 
D e L e t mine the ef fects of the use of 
shifts and non-shift schedules on alert- 
ness, fatigue, arid error rates. (This 
includes circadian interference as well 
as loss of sleep due to the activities 
of awake crew members. 


GiTiGko.'i. Lc:/ ■ 

OF POOR QUALITY 


”33 


— 34 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 


30602 

JOB ROTATION 


ISSUE 

ISSUE TITLE 

REQUIREMENT (S) 

3060201 

IMPORT. /E3SENT. SKILLS FOR JOB ROTATION 
Determine important, but not essential , 
and essential crew skills and training 
requirements that all crew members 
should have . 

-07 , -OS 

3060202 

TRAINING METHODS FOR JOB ROTATION 
De ve 1 op t r a i. ri i n g me t h ods t h a t w ill 
facilitate crew skill levels and maint- 
enance to facilitate job rotation . 

HjO 

3060203 

MENIAL TASKS DISTRIBUTION 

Develop methods for crews to assign 

m e n i a 1 t a s k s d u r i n g f 1 i g h t . P r e p a r e 

t r a i n i n g me t h ods to en h an c e me t h ods f o r 

t a s k d i s t r l b u t i i on w h ich will f a c i I i t a t e 

t h e g r o u p d y n a m i c s o f e a c h c r e w a ri d 1 e a d 

t o 1 e s s p r o t> 1 e f n s . 

-10 




FORMAT 5 


P ROB LEMS / 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT ft TITLE 

30603 SCHEDULING METHODS 


ISSUE tt ! ISSUE TITLE 


3060301 ! FACTORS FOR WORK SCHEDULING 

! D e t. e r i n i. n e w h a t c a t e g o r i e s a ri d s p e c i f i. c 
! factors should be incorporated in sche- 
! d u .1 i r i g c r e w a c I i. v i t i e s . C o ri s i d e r c r e w 

! impacts; diver sif icatiori needs; physi o 

! 1 o g i c a 1 a n d s t r e s s f a c t o r s ; c o v e r a g e o f 
! shopping list (mi sc . odd task) work . 

! A 1 s o a s s e s s h o w t o i r i c a r p o r a t e g 1 o b a 1 
! p 1 a r i n i r i g n e e d s a t t h e t a s k level. A s s e s s 
I duty times for payload & housekeeping 
! operations . Determine sleep per iods , 

! including pre/post sleep operations. 

! Assess wor k 1 oad d i s t r i t >u t i on c r i. te r i a 
! across on-orbi t duration . 


3060302 


DEVELOP EXPERT SCHEDULING SYST . REQMTS . 
Develop requirements for a user friendly 
e x p e r t s y s t e m f o r s c hed u 1 i n g c r e w a c t i v - 
ities. Consider experience feedback and 
learn ing ; pr ogr arnming techniques ; ground 
v s s 1 • a t i on sc h edu 1 i. n g man a gemen t r o I es ; 

P r o t o c o 1 s f o r g r ou r i d i n p u t a n d a c c e s s ; 
user time and impac t on operations . 

A s s e s s a v a i 1 a b i 1 i t y o f e x p e r t s y s t e m 
wit h d e t e r m i n e d req u i. r e m e r 1 1 s . 


3060303 


PRE-MISSION PLANNING CREW INVOLVEMENT 
Determine the methods and systems for 
i r i v o I v i n g c r e w s i ri p r e - m i s s i o n planning. 
C o n s i d e r e x p e r i. e n c e ; e x p e r i e n c e / s k i 1 1. 
input; morale and task commi ttmeri t ; and 
i ri 1 e r f a c e w i t h s c h e d u 1 i. n g s y s t e i n . 


3060304 


GROUND SUPPORT FOR LONG-RANGE PLANNING 
A s p e c t s o f g r o u n d s u p p o r t a f f e c t e a c h o f 
t h e w o r k p a c k a g e s . T o a s s u r e a f u 1 1 y 
c o m p r e h e r i s i v e a ri d i r 1 t e g r a t e d g r o u ri d 
supper t/opera tioris f uric tiorial capa- 
b i 1 i t y , i t will be r i ec essa r y to 
establish a strong and knowledgeable 
c o o r d i. r i a t i o n a g e n cy Ti a v i ri g o v e r s igh t o f 
c o n t r a c t o r a c t i v i t i e s i n e a c h t e c h ri i c a 1 
a r e a a ri d d i. r e c live a u t hi o r i t y t o m a i. r» t a i ri 
c o m p a t i. b i 1 i t y a in o r i g t hi e i n d i v i d u a 1 
a p p r o a t hi e s . C o m p o s 1 1. i o ri a r i d r e p r e s e ri - 
t a t i o r i w i t hi i ri t h e a g e ri c y a r e TB D , bu t 
establishment at Level B is recommended. 
An i m me d late o b j e c t .i v e o f t hi e a g e n c y 
w o u 1 d b e t- o u r i d e ^ t a k e t h e Ion g r a ri g e 
P 1 a r i r i i r i g ri o t e d in Re q u i. r e rn e ri t 2 1 4 0 6 - 0 1 
and establish basic ground rules arid 


REQUIREMENT 


-07, “10, 12 

-16,-21,-25 
30601-02,-0 
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-02,-11 , -13 
-15,-17,-19 
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-06 
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30603 - PROBLEMS/ ISSUI 


.'guidelines to be followed by all 
elements involved in ground support. 

! activities. The agency and its initial 
■ output. ( suggested above) should be in 
! being by SDR (86/09/01). 



FORMAT 5 


P ROB LEMS/ 1 S3UE I DENT I F I CAT I ON 


SUB ELEMENT # TITLE 

3 0 8 0 1 0 R G A N I Z A T 1 0 N A L. S T R U C T IJ R E 


ISSUE 


30001 01 




ISSUE TITLE 


0 RG AN I Z AT I ON AL ST RUCTU RE 


REQUIREMENT ( 




D e t e r m i. n e p t i ri c i p 1 e s f o r t h e d e v e 1 o pine n t ! 
o f f 1 i g I' 1 1 a r i d g r o u n d o r g a ri i z a t .1 o r i a 1 ! 

strut: tures . i 

Determine best organizational systems to ! -21 
f a (. ; i ]. i t a l e o p e r i a r i d c 1 e a r c o m i n u r i i c a L i o r i ! 
between ground and on-orbi t crews . ! 

Deter mine organ i za tiorial methods for ! -23 
f ci c i .1 i. t a t i n g c r e w a u t o n o m y . ! 

Determine method and pol icy for insur ing ! -24 
on-boar d authority r ecogn.it ion and ! 

support in nominal arid emergency situa- ! 
t i. o n s . T h e r e s h i o u 1 d tj e p r o v i s i o ri s f o r ! 
t hi e e m e r g e ri c e o f i n f o r m .:.i 1 org a n i z a t i o n a 1 ! 
structures which will be supportive of ! 
t he f o r m <^i 1 s t r u c t u r e ! 


D e t e. r m i r i e a c 1 e a r d e f i n i t .i o n o f 
emergency situation chain of command for 
h> o t h g r o u ri d ri d o n - o r b i t c r e w s . 


3080102 


CREW CAREER OPTIONS 

D e t e r in i ri e c aree r p a t hi f o r p a c e 3 1 a L i o n 
personnel and the methods by which 
flight experience will be related to 
car eers 


-19 


3080103 


P . I . ROLE 

Determine the role and method of 
i ri v o 1 v e m e ri t o f e a r t hr- 1 ■ a s e d p r i r i c i p a J. 
investigators in flight experiment 
decisions . 




FORMAT 5 


P ROB LEMS/ 1 SSLJE I DENT I F I C A T I ON 


SUBELEMENT # TITLE 

30802 METHODS TO ENHANCE COMPATIBILITY 


ISSUE # 


3080201 


METHODS 


ISSUE TITLE 


REQUIREMENT (S) 


TO ENHANCE CREW TEAMWORK 


-06 


Determine systems to select, identify 
and foster cornpatibi. 1 i ty among crew 
members and with ground crews. Research 
and determine what compatible traits 
a r e , e f f e c t. , e t c . D e t e r fn i n e 1 1' i e b e s t 
methods and process for selection for a 
long mission in a confined and isolated 
environment. Develop a criteria arid 
selec tiori arid assignmen t process wh ich 
determines crews who meet the required 
skills , experience , health , education , 
knowledge , cornpatibi. 1 i ty fac tors and 
t e a m w o r k . ( No ri - o b t r u s i ve) . 


3080202 ! DECISION MAKING TECHNIQUES ! “01 

! D e t e r m i r» e a n a p p r op r i a t e m o d e 1 f o r ! 

! man agemen t , dec i s i. on ma k i ri g , c on flic ts . ! 

i i 

3080203 ! CREW FEEDBACK ! -1 1 


Determine and develop a process accept- 
a b 1 e t o c r e w s t o c o lie c t f e e d b a c k o n 
which types of systems and training 
programs are most effective in flight. 
Determine the best feedback method to 
identify the most effective selection 
c r i. ter i a and methods . 


3080204 


AIR-TO-GROUND PROBLEM RESOLUTION 
Deve 1 op a sy s tern to p r o v i de f 1 i gh t c r ews 
wi th management arid conflict resolution 
suppor t . 


-01 


3080205 


CREW PARTICIPATION IN ORG. DEVELOPMENT 
Determine the degree to which crews 
should participate in the development of 
t h e o r g a r i i z a t i o ri a 1 s t r u c t u r e t o b e u s e d 
on their flights. 


-06,-11 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUB E LEMENT tt TIT LE 

30803 CREW SELECTION 


ISSUE tt I ISSUE TITLE 

3080301 SCREW TEAMWORK EFFECT I VENESS 

! Determine the best methods for observing 
Screw effectively to insure crew compati- 
! bi 1 i ty . 


REQUIREMENT (S) 
-03 




FORMAT 5 


P ROB LEMS/ 1 SSUE I DENT I FICATI ON 


SUB ELEMENT » TITLE 

30901 AUTONOMY 


ISSUE tt 
>090101 


ISSUE TITLE 


REQUIREMENT (S) 
-01 


AUTONOMY TECH SELECTION/TIME PHASING 
Selec L ion of technologies to be iinple- 
mented to accomplish autonomy - Define 
t i m e p h a s i. n g f o r i. mp j e in e n t a t i o r i o f 
ai u t o r i o n i y t e c h n o 1 o g i e s . D e f i r i e t he 
d e g r e e o f a u t. o n o in y t o b & a c h i e v e d 
(initially , growth) . 


3090102 


ON-ORBIT VS. GROUND TASK ASSIGNMENT 
E s t a b 1 i s h t i m e p h a s i r i g o f S p a c e t a t i o n 
tasks . 


-05a , 30603-02 


3090103 


ON-ORBIT VS GRD OFF-NOMINAL ACT PROTOCOL 
Protocols for dealing wi th of f -nominal 
ac tivities. 


-06b 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

40102 WORK STATION GENERAL REQUIREMENTS 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


4010201 


WORKSTATION DESIGN GUIDELINES 
Design general guidelines for Space 
Station workstation . 


“Gig, -02a, “02b 
“02c , -03a "0 , 

U 4 a e 


4010202 


TASK VERIFICATION AT WORKSTATIONS 
T he us e o f c o n c e p t o f i n d e p e n d e n t o b s e r - 
vation to verify the correctness of 
completion of procedures runs eouri ter 
to such assumptions as "operation from 
a single eye reference point" which is 
discussed in Element 401. A study must 
b e c o m pie t e d o f t. h e a d v a n t a g e s of e n - 
abling an independent observation of the 
p e r f o r rn a n c e o f c r i t i c a 1 p r o c e d u r e s 
against the weight, volume, or other 
configuration impacts caused on work- 
s t a t i on design re q u i r e m e ri t s . T hi e 
results of the study will determine 
wheth e r t hi e c: o r i c e p t o f i n d e p e r i d e r 1 1 
observation is viable, or whether equip - 
n ten t d e s i g n s a n d p r o c e d u r e d e v e 1 o p n i e ri t 
s h o u 1 d b e u r i e ri t e d 1 o w a r d r e 1 i. a n t; e o n 
the operator for assur ing correctness of 
P r o c e d u r 1 s e g u e n c e s . 


2100.1 “02c 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

40104 PORTABLE WORKSTATION 


ISSUE # 

ISSUE TITLE ! 

REQUIREMENT (S) 

4010401 

PORTABLE WORKSTATION CONFIGURATION 
D e t e r n i i n e q u a n t i. t y a n cl c o n f i g u r a t i o ri o f ! 
the portable workstation . Include 
s t o w a g e and m e c h a r i i c a 1 / e 1 e c t r i c al/ 
d a t a m a n a g e m e n t s y s t e m i r 1 1 e r f a c e s . ! 

-07 





GROUP 5 ISSUES 


The Issues in this Group are marked "Preliminary". As noted in the 
Sube lenient. s List, Issues (and Requirements) were not prepared for all 
identified IVA/EVA Interface Elements. Full coordination with the Advanced 
EVA Systems studies (on RFP 9BE2-72-4-37P) *, which would provide significant, 
contributions to this section, was not accomplished. The enclosed Issues, 
therefore, represent an incomplete and preliminary version of identified study 
needs only. 


♦Studies awarded to: 


Grumman Aerospace Corporation 
Boeing Aerospace Company 

McDonnell Douglas Technical Services Company 


Inc. 




FORMAT 5 


P ROB L E MS / 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 

50101 SYSTEMS 


ISSUE # ! ISSUE TITLE 

5010101 ! RESIZING VOLUME 

!The definition of the volume required 
! to resize an EMU on-orbit & the equip- 
! merit, to support this activity needs to 
! be studied. 


5010102 


EQUIPMENT AIRLOCK LOCATION 
The optimum location and size of the 
scientific airlocks needs to be studied 
Assessment of the types of equipment. & 
location on the station need to be 
considered . 


REQUIREMENT (S) 
-04 

-07 


PRELIMINARY 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT 

50103 


TITU5 

HYRERB ARIC 


ISSUE tt 


5010301 


5010302 


ISSUE TITLE 

WASTE MANAGEMENT, HYPERBARIC 
The accumulation of wastes & the dura- 
tion of the crewmembers stay in the 
hyperbaric facility needs to be studied 
to determine waste handling requirements 

HYPERBARIC COMMUNICATION SYSTEM 
The needs for an audio-visual communica- 
tion system for the Hyperbaric chamber 
should be studied. Evaluate downlink/up- 
link with ground personnel and communi- 
cation with Space Station crew, with 
special consideration to the HMF . Study 
will provide specific requirements. 


REQUIREMENT (S 


-03 


-05 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION • 


SUBELEMENT # TITLE 

50104 EVA SUPPORT 


ISSUE # ! ISSUE TITLE 

5010401 ISIJIT RFPAIR LOCATION 

! The location of the EMU suit repairs 
! needs to be determined to ensure 
! the types of equipment and work volumes 
! needed to support these tasks. 


5010402 


EQUIPMENT AIRLOCK LOCATION 
The optimum location & dimensions of the 
equipment airlock to accommodate the 
transfer of the different types of EVA 
equipment & ORU’s on-orbit needs to be 
studied . 


5010403 


DISPLAY/STATUS CONTROL 

Each airlock hatch will have the capa- 
bility of displaying the current air- 
lock configuration & allow control 
from either side of a hatch. Optimum 
display/' lighting techniques & EMU 
operation need to be studied. Require- 
ments for safe interlock control of 
hatch locks must be developed. 


5010404 


PRESSURE CONTROLS 

The p r essu r i z a t i on / dep r essu r i z a t i on 
controls on the airlock should be con- 
trolled by a single EMU suited hand. 
Design requirements must be developed, 
considering control & viewing 
constraints . 


5010405 


AIRLOCK SOUND LEVELS 
Predicted and upper limit criteria 
sound levels of the airlock during 
pressur izatiori/depressur ization need to 
be determined. 


REQUIREMENT (S) 

-11 

-14 


-.17 


-18 


PRELIMINARY 



FORMAT 


P ROB LEMS/ I SSUE IDENTIFICATI ON 


SUBELEMENT g TITLE 

50401 STOWAGE OF EMU EQUIPMENT 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

5040101 

i 

i 

! 

t 

1 

t 

t 

I 

EMU STOWAGE REQUIREMENTS 
Study is needed to assess requirements 
for locations and methods of EMU 
stowage. EMU drying & cleaning, access, 
servicing requirements, and resizing 
for donning must be considered. 

-07 


PRELIMINARY 




FORMAT 5 


P ROB LEMS/ 1 SSIJE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 


50402 

EEIJ EQUIPMENT 


ISSUE # 

ISSUE TITLE ! 

REQtJI REMENT ( S ) 

5040201 

EEU EQUIPMENT STOWAGE ! 

Determine location and method of EEU ! 

equipment stowage. Also determine the ! 
method of accessing the E!EU outside the 
airlock. Consider pre/ post use opera- 
tional check out requirements, and 
m b tear i t e / d e b r i s p r o t. e c t ion. 

-08 


PRELIMINARY 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

50403 RESTRAINTS/TETHERS/EVA TOOLS 


ISSUE # 

ISSUE TITLE 

REQIJI 

RFMFNT (S) 

5040301 

1 

1 

1 

1 

STOWAGE OF EVA RESTRAINTS/TETHERS/TOOLS 
! Determine locations, volume require- 
ments, layout, access design, and 
! identification of stowage compartments- 

~04 



PRELIMINARY 



FORMAT 5 


PROBLEMS/ I SSUE IDENTIFICATION 


SUBELEMENT 8 TITLE 

50404 EMU/EEU SERVICING & CHECKOUT EQPT. STORAGE 


ISSUE # I ISSUE TITLE 

= = = = = — rzrrrr — 

5040401 ! STOWAGE OF EMU/EEU SERVICING EQUIPMENT 

! Determine locations, volumes, layout, 

! design, access and identification of 
! EMU/EEU equipment & storage containers. 


REQUIREMENT (S) 


-04 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 

50405 MAINTENANCE & REPLACEMENT PARTS 


ISSUE # ! ISSUE TITLE 


5040501 ! STOWAGE OF EVA SPARES TOOLS 

! Determine locations, volumes, design 
! identification, arid restraints for 
! stowage compartments which contain spa 
! p a r t s a ri d ma i n t e r i a n o e t o o 1 s f o r E V A 
! supper t . 


! REQUIREMENT (S) 
! -04 

r e ! 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


TITLE 

PAYLOAD SUPPORT EQUIPMENT STOWAGE 


ISSUE # 

ISSUE TITLE ! 

REQUIREMENT (S) 

5040601 

STOWAGE OF PAYLOAD SUPPORT EQUIPMENT ! 

Determine volumes, layout, design i 

standards, restraints, & identification ! 
methods for storage containers which 
will house payload support equipment. ! 

-05 


SUBELEMENT tt 

50406 


PRELIMINARY 





FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

50407 GROWTH 


ISSUE It 

ISSUE TITLE 

REQUIREMENT (S) 

5040701 

GROWTH OF EVA SUPPORT STOWAGE 
Assess volume requirements for growth 
vs - Space Stat ion volume con train ts ; 
determine best method of expanding 
ini tial stowage compar tmen ts . 

-01 


PRELIMINARY 




FORMAT 5 PROBLEMS/ ISSUE IDENTIFICATION 

SUBELEMENT * TITLE 

50601 IN-SUIT BODY WASTE MANAGEMENT 


ISSUE # ! ISSUE TITLE 


5060101 ! IN-SLJIT URINE COLLECTION REQUIREMENTS 

! Develop criteria for mobility arid com- 
! fort; evaluate preventive contamination 
! measures against crewmembers health 
! risks; into breathing environment, 

! de r m a 1 i r r i t a t i o n a n d c h a f i n g ; an d 
! acceptance of crew to installation, 

! u s a g e a n d h a ri d 1 i n g o f t. h e u r i n e 
! c o Her t: ion d e v i c: e - 


5060 1 02 


EMU WASTE HANDLING SYSTEM 
Requirements for EMU waste handling 
should be based on design concept 
studies to evolve system criteria and 
r e g u i r e m e n t. s f o r h a n d 1 i n g & t r a n s f e r ring 
waste to Space Station waste handling 
system . 


REQUIREMENT (S) 


-05 


-03 


PRELIMINARY 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT g TITLE 

50602 SUIT HYGIENE 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

5060201 

SUIT HYGIENE CLEANING REQUIREMENTS 
Develop procedures for suit hygiene to 

-04 


minimize crew .involvement, effort and 
time. Design requirements for a method 
of su i t s ter iliz a t i on , b i oc i da i w i pe , 

LJV or IR. 


5060202 

SUIT HYGIENE EQUIPMENT REQUIRED 
Evaluate test equipment necessary for 
periodic suit checks; super sensitive 
pressure gauges, leak detectors, radia- 
tion level sensors, arid breath air 
sensors; level of replacement to main- 
tain the suit. Develop automatic suit 
drying equipment. 

-04 


PRELIMINARY 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55101 GENERAL LAYOUT 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

551010.1 

MAN-TENDED VOLUME AND LAYOUT 
The interior volume and layout, designs 
must be evaluated to develop require- 
ments which accommodate EMtJ-suited 
activities within the enclosed environ- 
m e n t . S i g n i f i c a n t a c c e s s , visit) ili t. y 
and volume constraints must be addressed 
and reflected to needs for lighting and 
controls placements. Potential growth 
& reconf iguration should be considered. 

-05,-14,-lR 

5510102 

MAN-TENDED MAINTENANCE REQUIREMENTS 
Study is needed to develop the mainte- 
nance concepts and to determine the 
equipment & facilities required for the 
man -tended module. Address payloads, 
fixed equipment/systems and module as 
configured . 

-19 


PRELIMINARY 





FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55102 TRAFFIC FLOW 


ISSUE # 


ISSUE TITLE 


REQUIREMENT 


510201 


MAN -TENDED WORKSTATION LOCATIONS 
Based on the defined nature & quantity 
of wor kstati ons , requi remen ts should be 


-07 


developed for locations. EMU activi- 
ties, number of crewmembers, etc., 
s h ou 1 d be c o n s .i d e r e d f o r m a n -- 1 e n d e d 


ope r a t i or i s . 


( 8 ) 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

55103 DECOR 


ISSUE tt 

ISSUE TITLE 

REQUIREMENT (S) 

5510301 

MAN-TENDED COORDINATES 
A coordinate location scheme should be 
developed for station internal and 
external areas. The scheme should be 
compatible with the scheme developed for 
the manned IOC station. 

-01 

5510302 

MAN— TENDED EQUIPMENT LABELING 

“02 


Criteria must be developed for labeling 
and marking of all equipment within the 
man- tended module to ensure readability 
by EMU-suited crew. Consideration of 
1 i gh t i n g and pos i t i on a 1 c on s t r a i n t s 
should be included. 

- 


PRELIMINARY 



FORMAT 5 PROBLEMS/ ISSUE IDENTIFICATION 

SUBELEMENT tt TITLE 

55105 ANTHROPOMETRY 


ISSUE # ! ISSUE TITLE 


5510501 ! MAN-TENDED ANTHROPOMETRIC RANGE 

! Study is needed to define the range of 
! anthropometric dimensions appropriate 
! for EMlJ-suited operations within the 
'module. Movement dynamics, viewing & 

! reading angles/distances, etc., should 
! be considered. 


REQUIREMENT (S) 


-01 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 

55106 MODULARITY 


ISSUE # ! ISSUE TITLE 


5510601 ! INTERIOR VOLUME REARRANGEMENT RQMT 

'Determine requirements that define how 
! EMlJ-suited crewmembers can modify in— 
Jterior volume arrangements to accom- 
! moda te r evi sed c on f i gu r a t i. ons . 

! Determine equipment rack requirements 
! that ensure flexibility to reconfigure 
! in various module configurations. 


5510602 


STANDARD HARDWARE AND INTERFACE RQMTS 
Considering EMU-suited crewmembers , 
determine the requirements that define 
how interfaces between primary & secon- 
dary structure & between subsystems and 
their attachment to structure shall be 
standardized to minimize human involve- 
ment in repair', maintenance, reconfigur- 
ation etc. This includes standard 
elec t. r i cal/cool i n g / d a t. a b u s i n t e r f a c e s . 
Also included are determination of the 
commonali ty design requi remen ts for 
fasteners, tools, latches, & packaging. 
Consider the station growth 
implic at ions. 


REQUIREMENT (S) 


-01,-03 


- 02 ,- 10 , 

-11 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55.107 WINDOWS/ REMOTE VIEWING 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

5510701 

WINDOW CONFIG FOR 2 EMU-SUITED CREW VIEW 
Determine the window diameter and con- 
figuration required to provide for 
v i ew i n g and ma i n ten an c e ac t. i v i t. i es 
by 2 EMU-suited 95th percentile male 
c rewmeinbers - Evaluate func tional re- 
q u i r e m e nt f o r man- 1 e n d e d m o d e . 

-03,-13 

5510702 

WINDOW MAINTENANCE AND PROTECTION REOMTS 
The degree of optical degradation due 
to exposure to ultra violet x-ray 
radiation , meteroid impacting and/or 
contamination allowable and the means 
of cleaning, maintaining, repair and/or 
r e p 1 acem e ri t a ri d t e s t i ri g r e qu i r e s 
further study. 

-17,-18 

5510703 

MAN-TENDED MODULE WINDOW SPECS 
In view of the man-tended mode where 
crewmember would be looking out of the 
windows while wearing an EMU helmet 
that has curved surfaces, filters, 
c oa t: i rigs , e t c . , de t e r m i n e t h e 
window filters, shielding, haze, 
light transmission , surface distortion , 
an d pa r a 1 1 e 1 i sm spec i f .i. c a t i ons - 

-04,-05, 

-06,-07 

5510704 

WINDOW VIEWING REQUIREMENTS 
Space Station viewing requires view in 
all directions, leading to multiple 
windows. Man -tended operations may not 
require similar view; the STS may 
supplement experiment and viewing 
capabilities. Assessment should be 
made to derive window view requirements 
for the man- tended module. 

-14 


PRELIMINARY 



FORMAT 5 


P ROB LEMS/ 1 SSUE I DENT I F I CAT I ON 


SUBELEMENT # TITLE 

55109 STOWAGE/STORAGE 


ISSUE 


5510901 


ISSUE TITLE 


REQUIREMENT (S) 


MAN-TENDED STOWAGE VOLUME/LOCATION/TYPES 


- 10 , “11 


Study is needed to determine types and 
volume of stowed items on the man -tended 
station . Stowage volume requirements 
should be defined according to types and 


locations, as well as environmental 
e o n t r o .1 c r i t e r i a . 


PRELIMINARY 




FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tf TITLE 

5520.1 INTERNAL ENVIRONMENT 


ISSUE rt 


5520101 


ISSUE TITLE ! REQUIREMENT (S) 

— i — 

PAYLOAD-CAUSED ATMOS & WATER CONTAM RQMTI-01 
Define the requirements t if any, for ! 

payload-caused atmosphere arid water ! 

contamination detection , monitoring, ! 

and control. ! 


PRELIMINARY 



format 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55202 EXTERNAL ENVIRONMENT 


issue: tt 

ISSUE TITLE 

REQUIREMENT (S) 

5520201 

MAN-TENDED RADIATION MONITORING SYSTEM 
Define the man-tended mode performance 
r equ i r emeri ts for r ad i a t i on dose mon i tor ~ 
ing systems. How many, what locations, & 
sensitivity ranges of internal fixed 
active radiation sensors & the require- 
ments for read-out and data storage? 

Note that such area monitoring is 
required by law (10CFR203). 

-01 

5520202 

MAN-TENDED PERSONNEL DOSIMETRY 
Define the man- 1 end e d mode pe r f o r m a r i c e 
requirements of personnel dose monitor- 
ing system. What radiation types, levels 
needed for read-out, and what type read- 
out and data management? Note that 
personnel monitoring of some kind is 
required by law ( 10CFR20 . 203) 

-02 

5520203 

MAN-TENDED OPTIMAL SHIELDING DISTR 
For the EMU-suited man-tended mode, 
what is optimal distribution of radi- 
ation shielding mass? On vehicle 
structure, in equipment., personal 
shields in/on EMU, etc.? 

-05 , -08 , -09 , 
-10 

5520204 

MAN-TENDED WINDOW RADIATION PROTECTION 
For the EMU-suited man- tended mode, 
what attenuation factors are required 
in windows for ionizing radiation 
protection? What window materials;, 
what allowable dose rates at window 
areas, consider trapped particles only. 
Involves allocation of dose rate 
requirements to activities in proximity 
to windows. 

-03 

5520205 

SHIELDED STORAGE 

How much shielded volume, at what, dose 
rates, is required? 

-04 

5520206 

MAN-TENDED RADIOLOGICAL TRAINING 
For the man-tended inode , what is re- 
quired level of crew radiological 
training? What curriculum, behavorial 
objectives , duration , evaluation methods? 

-06 

5520207 

HZE PARTICLE PROTECTION FEASIBILITY - MT 
For the man- tended mode, is; it feasible ! 
or useful to protect crew from HZE' 
particles? To what levels of fractional ! 

-1 1 

PRELIMINj 


PAGE 2 


55202 -- PROBLEMS/ ISSUES 


5520208 


5520209 


5520210 


55202.1 1 


5520212 


55202.1 3 


cell lethality? 

MAN-TENDED SOLAR FLARE RISK 
For the man- tended mode, what is allow- 
able risk due to solar flare radiation? 
This must be decided, & early on, since 
solar flare si z es are distributed 
statistically & risk cannot t>e zero, 
although it can be small. Amount/nature 
of shielding will depend upon the risk, 
that is deemed acceptable. Acceptable 
probability of radiation illness syn- 
drome probability of late effects - 
e . g . , cancer? 

MAN-TENDED SOLAR FLARE PROTECTION 
For the man-tended mode, what is best 
way to protect crew from solar flare 
doses? Determine feasibility of safe 
! haven shielded room. 

MAN-TENDED SOLAR FLARE CONTIGENCY PLNNG 
How extensive should solar flare con- 
tingency planning be for man-tended? 

MAN-TENDED SOLAR FLARE WARNING SYSTEM 
How extensive and reliable should solar 
flare warning system be for man-tended? 

MICROMETEORITE AND DEBRIS PROTECTION -MT 
For the man- tended mode, determine 
how best to coordinate radiation shield 
design with micrometeor ite and debris 
shield design. Low-Z materials needed 
on exterior for electron shields. What 
commonality exists in protective 
measures and how to jointly optimize 
them? 

RAD SHIELDING STRATAGY FOR GROWTH - MT 
For the man-tended mode, define how best 
to provide growth capability for 
radiation environment? How construct 
shielding in orbit? Cost trades with 
d i f f ere n t a pp r o a c h es; ? 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55203 INDUCED ENVIRONMENT 


ISSUE # 
5520301 


ISSUE TITLE 


REQUIREMENT (S) 


MAN-TENDED EM LEAKAGE SPECIFICATIONS 
Wh a t. 1 ea kage/ s t. r a y / sc a t ter ed/ a c c ess i b 1 e 
r a d i. a t i. on i n ten s i t .i es over th e ent i r e 
EM spectrum (3 Hz to UV) should be 
specified for all on-board electronic/ 
optical equipment for man- tended mode? 


-03 


5520302 


MAN-TENDED RF/MICROWAVE EXPOSURE LEVELS 
F o r t h e m a n -tend e d m o d e , w h a t s h o u .1 d b e 
the allowable power density or E-/H- 
field exposure levels for Space Station 
crew? There is considerable controversy 7 
and several sets of standards, by NASA, 
OSH A , ANSI , DOD , ACGIH , that have differing 
allowables. Space Station program will 
not resolve the controversy, but must 
choose some allowable (maximum) exposure 
for design. 


-01 


5520303 


MAN-TENDED LASER LIGHT PROTECTION OPTION 
For the man-tended mode, what viable 
alternatives exist for crew eye/skin 
protection from Space Station or STS 
laser sources when the mission requires 


-04 


use of high -power lasers which can pro- 
duce either direct or diffusely scat- 
tered radiation in the Space Station? 
Goggles? Face shields? Curtains? 
Consider e f f e c t i v e n e s s & i n c o ri v e n i e r i c e 


of use. 


5520304 


SYNERGISTIC INDUCED ENVIRON EFFECTS -MT 
As the Station grows, what synergistic 
effects, e.g., effluents, debris, or 
radiation, are generated by the prox- 
imity of additional modules or systems? 


-06 


PRELIMINARY 



FORMAT 5 


PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 


55204 

AREA LIGHTING 


i ssi if: j* 

issue: title: 

REQUIREMENT (S) 

5520401 

MAN-TENDED LIGHTING REQUIREMENTS 

-oi a; -os 


For the EMU-helmet.ed man “tended mode, 
d e t e r m i n e t h e ri e e d ed g e ri e r a ] ill u m i ri a - 
tion lighting intensity; surface reflec- 
tion percentages for walls & ceilings; 

1 u m i n a i r e c o 1 or t e m p e r a t u r e ; & s u r f a c e 

-06,-07 


t e mpe r a t ure of 1 i g h t i n g f i. x t. u r e s - 



PRELIMINARY 




FORMAT 5 


PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

55205 NOISE & VIBRATION 


ISSUE tt : ISSUE TITLE 

5520501 ! EQUIPMENT NOISE & VIBRATION STANDARDS 

! In an unpressurized man-tended module, 

! noise, per se, is not an active corr 
! sideration . Standards should be 
! developed, however, based on noise/ 

! vibration transmission to pa y loads, to 
! station equipment: , to crewmember in 
! t. a c: t. i 1 e c o n t a c t a n d t. h r o u g hi d o c k i n g 
! c on n ec t i on s to ST S . 


5520502 


EQUIPMENT INSTALLATION SPECS 
De ve.1 op mouri t .1 n g ari d 1 oc a t i on spec ’ s to 
meet determined limit levels for equip- 
m en t. v i b r a t. i on s . 


5520503 


EMU NOISE 

Perform analyses to assess all potential 
s o u r ces of noise f o r t hi e E M (J s u i t. e d 
c r e w m e m b e r in t hi e m a n - 1 e n d e d mode, 
e . g . , EMI or v i b r a t i o n c: o n d u c t i o n - 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT 

55206 

ISSUE # 
5520601 


1 TITLE 

CREW SAFETY 


ISSUE TITLE ! REQUIREMENT (S) 

MAN-TENDED EMERGENCY CONTROL ! -01 

Study is needed to define and develop ! 
safety criteria for feasible emergency ! 
conditions in the unpressur ized man- ! 

tended mode. Adequate warning schemes ! 
are needed, e.g., EMU plug-in warning ! 
system or heavy reliance on visual ! 

system; high temperature surfaces (in ! 
lieu of fire) should be detected and ! 

alerted, etc. ! 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55213 WASTE/TRASH MANAGEMENT 


ISSUE tt ! ISSUE TITLE 


5521301 ! MAN-TENDED TRASH MANAGEMENT 

! Study is needed to determine the nature 
! arid amount of trash that may be 
! generated on board the man-tended 
! module . Such trash may result from 
! repair work, from payload spills, or 
! other payload causes. Management schemes 
! should then be developed. 


REQUIREMENT (S) 


“01 
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P ROB LEMS/ 1 SSUE I DENT I F I CAT I ON 


SUB ELEMENT # TITLE 

55214 SUPPLY SUPPORT 


ISSUE # ! ISSUE TITLE 

SPARES COMPATIBILITY W/SS SYSTEM - MT 
For the man- tended mode. Space Station 
spares (ORLJ’s) are TBD. Not only must 
they be justified from both the mission 
availability & on-board stockage stand- 
point, they must also satisfy such con 
si derat ions as interchangeability, 
transport limitations (mass, volume), 
functional environment, and re— entry 
stresses (if ground refurbishment is 
intended) . 

5521402 ! MAN-TENDED INVENTORY MANAGEMENT SYSTEM 

!For the man-tended mode, the scope, 

! character and presentation of mairiten- 
lance data, onboard stockage activities 
!& location, tracking information, etc., 

! are TBD and will require extensive 
! analysis. Accuracy & speed will be 
! paramount, & the system must be compre- 
i herisive, efficient, and easy to update 
! by EMLJ-suited crew. Innovative tech- 
iriiques such as video consultation with 
! gr oun d spec i a 1 i s ts sh ou 1 d be e x p 1 o i ted . 

! Uplink accommodation will require 
'coordination with communication 
! designers. The format used for ouput. of 
! inventory data must be concise, accurate 
land specific, and in the exact termi- 
Inology as used by the crew. To avoid 
! error, each item must be uniquely 
1 identified by a standard universally 
! understood term. Due to possible inter- 
pretation as quantity, numbers should 
Ibe avoided as identifiers. 


5521401 


5521403 


LOCATION OF ON-BOARD SPARES 
On-board location of ORU storage is TBD 
and will require careful analysis to 
establish. Spares retrieval at time of 
need must be precise and fast, and 
availability of the required article 
must be immediately confirmable. The 
Inventory Management System must be 
structured to include specific indi- 
cation as to where the resource is 
located, and the location itself must 
be easily accessible by the crew. 
Location/distribution of spares should 
be such that safe haven "retreat" will 
not result in a specific spare or spare 


REQUIREMENT (S) 
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55214 - PROBLEMS/ ISSUE 

litem being uriavailable/uriret.r ievable. 1 

I I 

5521404 [PACKAGING CONCEPTS - MAN-TENDED MODE 1-19,-25,-26 
1 F or the man-tended mode, materials 1 

[packaging for' use and storage in the 1 
[Space Station is not clearly defined. [ 

[Experience on manned missions to date ! 

[will be applicable, but further thought ! 

[should be given to methods which will [ 

[economize on weight and space, yet [ 

[provide adequate protection against [ 

i envir onmental influences including [ 

[dynamic landing stresses. A man-tended ! 

[Space Station-unique packaging specif i - [ 

! c a t i on nius t: be de ve loped . [ 


PRELIMINARY 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

55215 RESTRAINT SYSTEMS 


ISSUE # 

5521501 


ISSUE TITLE ! REQUIREMENT (S) 

MAN-TENDED RESTRAINT SYSTEM i -02,-06, -13 

A standardized restraint system must, be ! 

developed for use within the unpres- ! 

surized man-tended module. Evaluation ! 

of the current EVA restraint system is ! 

needed to ensure that it will satisfy ! 

the nominal and repair task requirements! 

in the man— tended mode. The restraint ! 

system/EMU interface must be coordinated! 

with the Space Station EMU development. ! 

activity. I 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55216 MOBILITY AIDS 


ISSUE # 
5521601 


ISSUE TITLE 

MAN-TENDED MOBILITY AIDS 
A standardized system of fixed and 
portable hand holds must be developed 
for use within the urtpressur ized mari- 
ten ded modu 1 e . Eva 1 ua t i on shou .1 d 
consider the array of tasks, volumes and 
clearances to be imposed. 


REQUIREMENT (S) 
-03 


5521602 


MAN-TENDED RESUPPLY/ PAYLOAD DIMENSIONS 
Standardized requirements for 
dimensions, configuration, and handling 
characteristics must be developed for 
resupply items arid mission payloads for 
the man-tended mode. Requirements must 
accommodate EMU handling. 


-07 
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FORMAT 5 


P ROB LEMS/ 1 SSUE I DENT IFICATION 


SUBELEMENT tt TITLE 

55217 COMMUNICATIONS 


ISSUE # 

ISSUE TITLE 

REQUIREMENT (S) 

5521701 

MAN-TENDED COMM TO GROUND 
Study is needed to determine what com- 
munications links are required to the 
ground; then to assess requirements for 
comm provisions independent of the 
docked arbiter. Evaluate role of 
or biter in supporting man-tended station 
comm r equ i r emeri ts . 

-14 

5521702 

MAN-TENDED C&T SYSTEM CONTROLS 
Man-tended crew will be EMU suited. 
Controls & displays, therefore, must 
accommodate the EMU gloved hand & visual 
restrictions. Study is needed to develop 
design requirements. 

-06 
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PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55301 CREW TRAINING 


ISSUE # 
5530101 


ISSUE TITLE ! REQUIREMENT (S) 

DEPTH OF SYSTEM FUNCTION TRAINING ! -01 

Evaluation must be made relative to the ! 
level of system function conceptual ! 

knowledge needed by the crew in order to! 
perform man-tended functions. ! 


SELF-MANAGED TRAINING 

Advances in training technology such as 
in tel 1 igeri t computer-aid instruc tiori 
( ICAI ) and intelligent tutors may 
provide a feasible training method. An 
alternative feasibility study is needed. 


-04 


5530103 


5530104 


SIMULATION FIDELITY FOR TRAINING ! -05 , -06 

Reduced fidelity simulation impacts ! 

cost, training quality, & performance ! 

quality. To approach the program goal ! 

of reduced training costs, a study is ! 

needed to determine minimally effective ! 

levels of simulation in various areas of! 

training. Study must assess technology ! 

capabilities & feasibility of meeting ! 

determined minimal levels of ! 

performance. ! 

\ 

l 

TRAINING PERFORMANCE CRITERIA ! -08 

A more cost effective approach for ! 

operation of the man-tended station ! 

requires a reduction from the current ! 
level of training for shuttle. However ! 
severe reduction in training could ! 

seriously impact both the safety and ! 

efficiency of operation. The determi- ! 

nation of the level of performance to ! 

be trained is critical. ! 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT ft TITLE 

55303 ' MAINTAINABILITY 


ISSUE # ! ISSUE TITLE 

5530301 ! SYSTEM SERVICE POINT LOCATIONS 

'Fluid system service points, e.g. , 

! filling, draining, purging, bleeding 
! must, be accessible. Locations within the 
! module, however, may introduce hazards. 

! Study for design requirements is needed 
1 to ensure adequate system interfacing, 

! EMU-suited accessibility and safety. 


5530302 


PAYLOAD SEAL INTEGRITY 

Design requirements for payloads which 
must retain seal integrity is needed. 
Seals should be irispectable & acces- 
sible. Type of feasible repair activity 
must be determined. Impacts safety, 
tools, hardware design and safety - 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT 

55304 

ISSUE It 
5530401 


5530402 


# TITLE 

MAINTENANCE 


ISSUE TITLE 

MAN-TENDED MAINTENANCE CONCEPT 
A maintenance concept should be 
developed to define ORUs and nature of 
maintenance activities in light of 
defined “normal" man-tended functions. 
Concept should lead to definition of 
maintenance locations, e.g., within the 
station module or supported by shuttle. 
Maintenance requirements for the module 
system must also be defined (as 
differentiated from payloads.) 

MAN-TENDED MAINTENANCE WORKSTATION 
Based on the results of the maintenance 
concept and unique EMU-suited environ- 
ment, requirements for the design of the 
station maintenance workstation should 
be developed. Special consideration 
must be given to mobility, restraints, 
lighting, access, etc., within the 
unpressur i. zed erivi r on men t:. . 


REQUIREMENT (S) 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT 

55306 

ISSUE # 
5530601 

5530602 

5530603 

5530604 


5530605 


5530606 


5530607 

5530608 


# TITLE 

ACTIVITY PLANNING AND SCHEDULING 


ISSUE TITLE 

EVA TASK TIMES AND LEARNING CURVE 
Determine time lines and learning curves 
for different types of space operational 
tasks with different types of equipment, 
in the (EVA) man-tended modes. 

MAN-TENDED MISSION LENGTH REQUIREMENT 
What is the maximum length desirable 
regarding considerations for physio- 
logical, psychological, system factors. 

VARIED CREW SCHEDULE MODELS - MAN-TENDED 
Determine various schedule models for 
optimal crew effectiveness over mission 
durations . 


TASK PERFORMANCE ANALYSIS 
Determine performances relative to dif- 
ferent types and sequences of tasks, 
breaks, etc. Establish acceptable 
performance rate windows and develop 
standards for task scheduling in terms 
of sequences and length. 

MAN TENDED LEISURE TIME REQUIREMENTS 
Determine the amount of time needed for 
exercise and rest time to maintain pro- 
per health, motivation & alertness for 
different types of people over different- 
mission lengths. 

PRODUCTIVITY FACTORS 

What, social and psychological factors 
are related to crew productivity re- 
lative to different scheduling patterns 
and in terms of different mission 
requirements, crew skill mix, task 
pattern and mix and mission length. 

MAN-TENDED REST BREAK REQUIREMENTS 
Determine the frequency and length of 
rest breaks as they are related to 
productivity . 

SHIFT EFFECTS ON PERFORMANCE -MAN-TENDED 
Determine the effects of the use of 
shifts and non-shift schedules on alert- 
ness, fatigue, and error rates. This 
includes circadian interference as. well 
as loss of sleep due to the activities 
of awake crewmembers. Develop shift 
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5530609 


5530610 


553061 1 


options . 


IMPORT. /ESSENT. SKILLS FOR JOB ROTATION 
Determine important, but not essential, 
and essential crew skills and training 
f egu i re men ts that all crew members 
should have in man-tended mode. Also 
assess methods for rotation of less- 
impof tan t but needed tasks — considering 
^ff^cts on morale & productivity. 


—go 


"38 


FACTORS FOR WORK SCHEDULING 
Detei min e what categories; and specific 
factors should be incorporated in sche- 
duling crew activities. Consider crew 
impacts; diversification needs; physio- 
logical and stress factors; coverage of 
shopping list (misc. odd task) work. 
Also assess how to incorporate global 
planning needs at the task level. 


PRE-MISSION PLANNING CREW INVOLVEMENT 
Determine the methods and systems for 
i evolving crews in pre— mission planning 
Consider experience; experience/skill 
input.; morale and task commitment; and 
interface with scheduling system. 
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P ROB LE MS/ ISSUE I DENT I F I CAT I ON 


SUBELEMENT « IIILE 

55307 MAN-MACHINE ROLES 


ISSUE tt 


ISSUE TITLE 


REQUIREMENT (S) 


5530701 


MAN-TENDED INTERFACE CONTROLS 
Assuming EMU suited activities in the 
man-tended mode, design of displays & 
controls must accommodate this con- 
strained interface. Study is needed to 
assess impact on automated vs manual 
approaches & to develop appropriate 
d i sp lay/ c on t r o 1 des i gri r equ i remen ts . 
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PROBLEMS/ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

55309 STATION AUTONOMY 


ISSUE # 


5530901 


ISSUE TITLE ! REQUIREMENT (S) 

MAN-TENDED LEVEL OF AUTONOMY !-01,-02 

Selection of technologies to be imple- ! 
merited to accomplish autonomy on the ! 
man-tended station needs to be defined ! 
by trade study. The time phasing of ! 
technology implementation is to be ! 

defined. Define the degree of autonomy ! 
to be achieved at man-tended IOC during ! 
tended modes. Assess what functions must! 
be externally controlled & how these ! 

will interact with tended periods. ! 


PRELIMINARY 
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P ROB LEMS/ 1 SSUE IDENTIFICATION 


SUBELEMENT # TITLE 

55401 WORKSTATIONS 


ISSUE # 
5540101 


ISSUE TITLE j REQUIREMENT (S) 

EVA WORKSTATION DESIGN GUIDELINES 1-07,-08,-09 

The human engineering design standards ! 
for the EMU-suited crewmember worksta- ! 
t.ions, both fixed and portable, need ! 
to be defined. Existing standards are ! 
inadequate. ■ 


5540102 


MAN TENDED OBSERVATORY 

The need for and the configuration of 
an observatory suitable for use by 
EMU-suited crewmen needs to be defined. 


-15 


5540103 


MAN-TENDED MRMS WORKSTATION RQMTS 
The design requirements for the man- 
tended Remote Manipulator System control 
must be developed for EMU suited crew 
members . 


-16 
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PROBLEMS/ ISSUE IDENTIFICATION 


SUBELEMENT tt TITLE 

55402 DATA MANAGEMENT 


ISSUE # 


ISSUE TITLE 


REQUIREMENT (S) 


5540201 


MAN TENDED DATA MANAGEMENT INTERFACE 
Requirements for data management should 
be developed for the man tended mode. 
Because of EMU suited operations inter- 
face with the system - operation and 
maintenance will be comlex. Feasible 
interactions with the STS should be 
evaluated; also the role of conversion 
from automatic to manual-active modes 
during tended modes. 
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